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“There is a vitality, a life force, an energy, a quickening, that is translated through 
you, into action: And because there is only one of you in all time, this expression is 
unique: And if you block it, it will never exist through any other medium. The world will 
not have it. It is not your business to determine how good it is nor how valuable, nor how 
it compares with other expressions. It is your business to keep it yours clearly and 
directly, to keep the channel open.” Martha Graham 
With these words, there is a clear expression of many messages that have been 
communicated to me over time. I believe that our expression of self comes through in 
many channels; work, play, passions, life experiences, and purpose. Through my process 
to arrive at this point, I have experienced much and integrated gems of wisdom from such 
experiences to emerge into the being that I am in this moment. I believe that expression 
of self, passion, and purpose through work ethic is a true gift. I believe that because I 
have been provided with life experience to be able to pursue my purpose through my 
work, I am truly blessed in this lifetime. Thus, I feel it significant to thank those who 
have taught me, guided me, and inspired me along my journey. 
This dissertation could not have been completed without the assistance and 
contributions of a number of individuals. I would like to begin by acknowledging the 
members of my committee, Don Williamson, Paula Geiselman, Amy Copeland, Robert 
Wood, and Lily Allen for all of their genuine support, enthusiasm, and spirit in my 
completion of this project. I truly want to offer thanks for the wonderful positive energy 
surrounding this work from the members. I would like to further acknowledge the 
genuine spirit of this group throughout my defense in that it truly was one of the most 
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enjoyable culminations of effort, accomplishment, and experience in my life. 
I would like to thank my colleagues at the Pennington Biomedical Research 
Center, Louisiana State University, and Southern University for their assistance with 
recruitment and running participants through the study. In this regard, I would like to 
thank the panel of experts that aided in evaluating my creation. In particular, I would like 
to extend my highest gratitude to Ray Allen for his perseverance and dedication in the 
creation and completion of the BMA.  This project could not have culminated with 
success without his work ethic, knowledge, motivation, and willingness for the success of 
the project. 
There are also a number of individuals I would like to thank that have aided me in 
the complete journey of this work and have been shining lights on my path to obtaining 
my work and personal goals. In regard to the quote above, these individuals have allowed 
me to truly express the truth of my work and self through their guidance, support, care, 
and spirit. I would like to express my deepest gratitude to Don Williamson for seeing me 
through this milestone in my work and life. He has acted as a path director for this work, 
allowing me to create and express my passion through achievement. I offer sincere thanks 
and appreciation for the guidance, support, and sincere dedication to my success and 
positive well - being.  
I would like to devote sincere and true gratitude to my spiritual mentor and divine 
friend, Rose Marie Swanson.  Rose Marie taught me that nothing is greater and more 
divine than the expression of one’s true self. She has shown light on a path in my journey 
to help me to realize divine truth and to experience genuine joy. She has guided me in a 
process of listening, awareness, allowance, and acceptance.  She has shown me the true 
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meaning of love and oneness with all things divine. To her, I offer much gratitude, much 
admiration, and much love. Thank you. 
Likewise, to my spiritual group- I thank you with an open soul and joyful heart. 
You have moved my soul to dance many times…through laughter, revelation, tears, and 
sheer joy. Thank you for embracing my being with open arms, captivating it, and walking 
hand in hand with me in my journey to truth, peace, joy, and love. Thank you.  
The journey of life has many ups and downs. Some remain and some move 
on…however, many leave footprints on the soul, never to be the same again. Through 
this process, there are individuals who have remained, moved my soul to dance, and I 
carry the imprint of their unconditional love and support with me always. I would like to 
thank Sharon and Charlotte for being the true divas that they are, inspiring my spirit 
everyday to let joy and love shine through every experience. I offer gratitude to Janet, 
who has been down this intense path with me and has never left my side. Thank you for 
your openness, acceptance, and your love.  I would like to thank Corby  for being a 
partner in this journey- by my side throughout. It has truly been a gift to experience this 
process together, crawling through the mud to reach our goals, establish quality of life, 
and arrive at our destination together. Thank you for your spirit. Finally, I must offer a 
truly heartfelt thank you to Marcus. Much has come from this doctoral journey…much 
self-introspection, much evolution, and many truly rewarding experiences. I thank you, 
Marcus for you true unconditional loving nature, your unyielding belief in me, and your 
truly beautiful spirit and love. Thank you for being a friend, a cheerleader, and a soul 
mate. 
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Finally, without the support and love of my family, my journey would not be 
shaped as it has. To all of my family, your support and belief in me has strengthened my 
will and insight to continue to move forward in my journey. To my godparents, who were 
there when my spiritual presence emerged and have embodied true spirit, support, 
inspiration, and unconditional positive regard to me throughout my journey.   To my 
grandparents, who have taught me many important lessons and provided profound 
messages throughout, I see the value of “stopping and smelling the roses” and the 
courage it takes to truly be who you really are. To my parents, who were here when my 
life began and who remain my strongest sources of support and love- your belief in me, 
your faith,  and your love has been divine ingredients for my true success in life. I carry 
many aspects of you within me and see them everyday. You have truly been a light 
through this entire process- of my work, my play, and my life journey...from start to 
finish, you have been there…always.  To Mom, Dad, and Brett…thank you for being 
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 A computerized procedure for assessing body image, called the Body Morph Assessment 
Version 2.0 (BMA 2.0), was developed to serve as reliable and valid measure of body 
image. The BMA 2.0 is an extention of an earlier prototype called the Body Morph 
Assessment (BMA; Stewart, Williamson, Smeets, & Greenway, 2000).   Although 
flexible in its uses, the BMA 2.0 targets the measurement of body image in people 
ranging in body size from very thin to very obese. The BMA was evaluated in terms of its 
psychometric characteristics. A sample of 217 subjects, composed of four distinct groups 
classified by gender and ethnicity [(White females (n= 107), White males (n=38 ), Black 
females (n=57) and Black males (n= 15)], were recruited.    The lower and upper limit of 
BMI for the sample was 17.78 and 56.68. Validity studies were conducted to assess the 
content, convergent and discriminant validity of the BMA 2.0.   A study of convergent 
validity was conducted to assess the BMA 2.0’s association with measures designed to 
assess body image. Measures that were utilized for this purpose were; Body Image 
Assessment-Obesity (BIA-O: Williamson, 1997), and the Body Satisfaction Scale (BSS; 
Slade, Dewey, Newton, Brodie & Keimle, 1990). A study of discriminant validity was 
conducted to assess the proposed measure’s association with the restraint scale of the 
Three-Factor Eating Questionnaire (TFEQ; Stunkard & Messick, 1985). The BMA 2.0 
was found to have good convergent and discriminant validity. Test-retest reliability was 
found to be adequate.  The study also investigated the association between perceived 
BMI and BMA goals. The BMA 2.0 can be used for the prediction of success in the task 






Psychological factors in obesity have been the subject of growing interest for 
many years. Researchers have studied body image disturbance to better understand and 
discriminate the psychopathology of obese persons (Faith & Allison, 1996).  As body 
size is a concern of most overweight persons, a heightened interest has developed in the 
relation of body image to obesity (Rosen, 1996).  
The construct of body image has been divided by researchers and clinicians into 
three components; a perceptual component, commonly referred to as size perception 
accuracy (estimation of body size), a subjective component (body satisfaction, concern, 
anxiety, and cognitive evaluation), and a behavioral component, particularly the 
avoidance of situations that cause the individual to experience physical appearance-
related discomfort (Raich, Soler, & Mora, 1995). Thus, the term body image disturbance 
refers to any form of affective, cognitive, perceptual, or behavioral disturbance that is 
directly related to concerns about body size or shape (Thompson, 1995). Studies that 
have investigated body image in obese persons have examined the relationship between 
body mass and the two primary domains of body image- the subjective and perceptual 
components (Thompson, Penner, & Altabe, 1990).    
 A significant factor of the subjective component of body image is body size 
dissatisfaction. Body size dissatisfaction may be conceptualized as the degree to which 
one’s perception of current body size and shape differs from the individual’s perception 
of ideal body size and shape.  For example, a large discrepancy between perceived 
current body size and ideal body size is associated with a high level of body image 
dissatisfaction (Williamson, Gleaves, Watkins, & Schlundt, 1993). For the purposes of 
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the present study, the subjective component of body image, particularly the aspect of 
body image dissatisfaction (the discrepancy between current and ideal body size and 
shape) will be of primary focus.  
Many studies have examined the perceptual component of body image in obese 
people, however, there exist very few studies that focus specifically on the subjective 
component (body satisfaction, concern, anxiety, and cognitive evaluation) of body image, 
particularly body image dissatisfaction. Overall, studies of nonclinical samples show that 
obese persons differ from the nonobese in body image concerns (Stunkard & Wadden, 
1992; Williamson, Womble, Zucker, Reas, White, Blouin & Greenway, 2000). Studies 
which have evaluated the relationship between body weight and body image have found 
that overweight persons report a more negative body experience than persons of average 
body weight (Brodie & Slade, 1988; Cash, 1990; Cash, 1994; Cash & Green, 1986;  
Wadden, Foster, Stunkard & Linowitz, 1989; Williamson, et al., 2000). Thus, discontent 
with weight has been shown to be a salient source of a negative body image (Cash, 1994). 
This negative body image within obese persons may adversely affect the quality of their 
lives (Wadden,et al., 1989).  
It is clear that body image is an important clinical feature of obesity and should be 
a target for assessment and treatment (Wardle, 1995). With regard to weight loss 
interventions, there is a growing consensus among professionals on what constitutes 
“reasonable” or “successful” weight loss goals, however, little is known about 
individuals’ personal views of goal weights.  In addition, there is little known about 
individuals’ evaluation of success in treatment programs for obesity. A study conducted 
by Foster, Thomas, Wadden, Vogt & Brewer (1997), studied individuals’ goals and 
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expectations about the outcome of weight loss treatment. The study was conducted with a 
sample of 60 obese women seeking weight loss.  Prior to undergoing treatment, these 
women defined their “goal weight”, “dream weight”, “happy weight”, “acceptable 
weight”, and “disappointed weight”. Thus, patients were asked to numerically define five 
different weight loss outcomes. Patients also rated how satisfied (1=very dissatisfied, 5= 
neither dissatisfied nor satisfied, 10= very satisfied) they would be with each of these 
weights. This study revealed several major findings about obese individuals’ goals, 
expectations, and evaluations of obesity treatment.  First, on the average, the subjects’ 
goal weights were a 32% reduction in initial weight, which is substantially greater than 
the 5 to 15% weight reduction recommended by most government guidelines and expert 
panels. Next, the end-of-treatment weights for almost half of the sample were higher than 
those defined as disappointing. Thus, many patients completed treatment having achieved 
an outcome they judged prior to treatment as worse than disappointing. Third, weight loss 
by participants, although less than desired, was associated with significant positive 
psychosocial and physical consequences. It has been suggested that such positive effects 
could be made more salient during treatment to help patients accept more modest weight 
loss outcomes (Foster et al., 1997).  Finally, despite experiencing such positive benefits 
from the achieved weight loss, individuals remained dissatisfied with their weight status 
at the end of treatment.     
The results of the study clearly illustrate the great discrepancy between 
individuals’ expectations and professional recommendations, and it points to the need to 
help obese individuals’ to accept more modest weight loss achievements. Foster et al. 
(1997) found that more positive ratings of body image were shown to be correlated with 
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higher goal weights. Thus, efforts to improve body image among obese persons may aid 
individuals in setting more reasonable weight loss goals. Most importantly, these findings 
may suggest that an improvement in body image and a decrease of the focus on body 
weight itself may assist obese persons to decrease weight dissatisfaction. Given the 
results of this study, it seems logical that utilizing another measure of body size appraisal 
and satisfaction, other than body weight in pounds may prove beneficial for obese 
persons. With the assumption that motivation and perception of success are affected not 
only by the amount of weight lost, as expressed in pounds, but especially by the extent to 
which this change is noticeable to the participant and his/her environment, the idea is that 
someone will be satisfied with results obtained from treatment when he or she perceives a 
difference when looking in the mirror, especially when such differences are substantial 
according to their own criteria. The proposed measure was developed in this study offers 
a promising alternative for estimation of body size, evaluation of body dissatisfaction, 
and subjective appraisal of success and failure in weight loss treatment for obese 
individuals. This approach, called the Body Morph Assessment Version 2.0 (BMA 2.0), 
utilizes visual body size, as opposed to body weight, in order to obtain estimates of 
actual, ideal, and acceptable body size. Such an assessment allows a better understanding 
of the continued motivation and perceived success of participants in weight loss 
treatment.  
Researchers generally have dichotomized the vast number of body image 
assessment techniques into two main categories: perceptual measures, which focus on the 
size perception accuracy component of body image; and subjective indices, which focus 
on the subjective component of body image, examining attitudinal, affective, or cognitive 
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aspects of body image (Thompson, 1990). Traditionally, body image has been assessed 
with measures that provide a global or generic estimate of size, weight, or overall 
appearance dissatisfaction (Thompson, 1996). These existing measures of body image 
were not developed for obese persons but have been used to give a quantitative 
evaluation of dissatisfaction with weight. Most popular measures include norms that 
allow the practitioner to define negative body image statistically.  However, because 
body image measures correlate significantly with percent overweight, such cutoff scores 
may not be appropriate for obese persons.  Recently, a measure developed and validated 
by Williamson, Womble, Zucker, Reas, White, Blouin, & Greenway (2000) addressed 
these issues.  The Body Image Assessment for Obesity (BIA-O; Williamson, et al, 2000) 
includes a set of figural stimuli normed for obese persons. For the most part, such 
assessment measures have done an adequate job in the assessment of body image in 
obese persons, however, there is room for improvement for the existing methods of 
assessing body image in obese persons. 
Review of Body Image Assessment Methods 
Figural Stimuli.  There are many different types of figural stimulus materials for 
the assessment of body image.  These procedures are summarized in Table 1. Such 
measures include the utilization of silhouette figures. These silhouette measures consist 
of sets of schematic figures (male and female), which range from underweight to 
overweight. Subjects are asked to rate figures based on what they perceive as their 
current size, and what they perceive as their ideal size.  The difference between subjects’ 
perception of their current body, and their ideal body yields the discrepancy that is 
considered to represent the individual’s level of dissatisfaction with his or her own body.  
 5  
  
Table 1 
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Table con’d.














Note: IC= internal consistency; TR = test-retest reliability. 
 
The Figure Rating Scale (Stunkard, Sorenson & Schulsinger,1983; Thompson & Altabe, 
1991), involves  subjects selecting from nine figures that vary in size, ranging from 
underweight to overweight. Similarly, the Body Image Silhouette scale (Powers & 
Erickson, 1986) involves subjects selecting from seven figures of various sizes.  The 
Contour Drawing Rating Scale (Thompson & Gray, 1995) presents subjects with nine 
male or nine female schematic figures, ranging from underweight to overweight.  The 
Breast/Chest Rating Scale (BCRS; Thompson & Tantleff, 1992), utilizes five male and 
five female schematic figures, ranging from small to large upper torso images.  The Body 
Image Assessment (BIA; Williamson, Davis, Bennett, Goreczny & Gleaves, 1989) 
involves subjects selecting from 9 figures of various sizes. The recently developed Body 
Image Assessment for Obesity (BIA-O; Williamson, Womble, Zucker, White, Blouin & 
Greenway, 2000) involves subjects selecting from 18 figures of various sizes, including 
obese sizes. In addition, a similar assessment, includes the presentation of a set of 
silhouettes to subjects, one having been drawn from the subject’s actual photograph 
(Counts and Adams ,1985; Collins,1991; Allison,1995). 
Figural stimuli procedures have been found to be reliable, valid, and easily 
administered procedures (Powers & Erickson, 1986; Stunkard et al., 1983; Thompson & 
Altabe, 1991; Thompson & Gray, 1995; Thompson & Tantleff, 1992; Williamson et al., 
1989).  Although successfully utilized for most populations, most of these measures have 
some limitations for use with obese persons. First, most of the body figures utilized in 
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these measures do not utilize a wide enough range of figure sizes that accompanies large 
enough stimuli for which obese persons can identify. For example, with the figural 
stimuli used, the largest figure utilized is not large enough to accommodate the obese 
person’s present weight. The BIA-O was recently developed in response to this problem 
(Williamson et al., 2000). In addition, figures utilized in figural stimuli are not realistic ( 
i.e. do not look like human images). The BMA 2.0 addresses such problems by inclusion 
of very obese body sizes and utilization of real human images. 
In addition, Gardner, Friedman, and Jackson (1998) recently discussed some of 
the methodological  problems associated with figural stimuli procedures, which are 
unrelated to the range of body size of the target population.  These problems are 
associated with scale coarseness, restriction of range, method of presentation, and scale 
of measurement.  For example, despite the fact that body size is a continuous variable, 
subjects are typically asked to select one of a number (usually nine) of silhouette 
drawings in the assessment of body image.  It has been shown that when a “coarse” 
response scale is used to represent a continuous variable, people tend to alter their 
responses (Russell & Bobko, 1992; Russell, Pinto & Bobko, 1991).  Thus, one limitation 
of figural stimuli methods for measuring body image may be that coarseness of the scale 
may yield biased responses.  Also, coarse scales may be relatively insensitive to changes 
in body image driving weight loss or weight gain.  
 Measures of Body Size Estimation.  Other measures of body image that 
specifically assess the perceptual component of body image are summarized in Tables 2A 
and 2B. Table 2A describes single site measures and Table 2B describes whole body 
measures.  Such measures assess primarily a pictorial representation of the body. The  
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Table 2A 










1. Thompson & 
Spana (1988 
2. Thompson, 
Coovert, et al. 
(in press) 
Adjust width of 4 
light beams 
projected on wall 
to match perceived 
size of cheeks, 
waist, hips, and 
thighs 
   TR: Imm. (.83-     
.92) 
 1 week (.56-.86) 
2. IC (.75) 
1. Undergraduates, 
159 female 
2. 63 female 
adolescents (10-




1. Ruff & 
Barrios (1986) 
2. Barrios et al. 
(1989) 
Adjust width of 
light beam 
projected on wall 
to match perceived 
size of specific 
body site 
1. IC: (.91, .93)        




2. IC: (.21-.82)       
TR: 3 wks (.34)   
4 wks (.94)           
7 wks (.37) 
1. Undergraduates, 








2. Barrios et al. 
(1989) 
3. Gleghorn et al. 
(1987) 
4. Bowden et al. 
(1989) 
Subjects indicate 
their perceived size 
by marking 2 
endpoints on a life-
size piece of paper 
1. none given 
2. IC: (.25-.62)         
TR: 3 wks (.17)   
4 wks (.33)           
7 wks (.14) 
3. TR: Imm.             
(.72-.92) 
4. TR: 1 day             
(.38-.85) 




2. College women 
3. Bulimics, normal 
women 
4. 12 anorexics,         






1. Slade & 
Russell (1973 
2. Slade (1985) 





between two lights 
to match perceived 
size 
1. IC: (anorexics,     
.72-.93)  
(controls,      
.37-.79) 
2. IC: (anorexics,     
.72)  (controls,     
.63) 
3. TR: 2 weeks 
(.79-.95) 
1. 14 female 





3. Normal women 
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Table 2B 
Review of Body Image Assessment 
Perceptual Measures 




Author(s) Description Reliability  Standardization 
Sample 
Distorting Mirror Brodie et al. (1989) Distorting mirror 
(thinner to fatter 
images) 
IC: (.61-.92)               
TR: 4 days (.34-.84) 





1. Glucksman & 
Hirsch (1969) 
2. Garfinkel et al. 
(1978) 
3. Garfinkel et al. 
(1979) 
Subjects indicate size 
by adjusting a 
photograph that is 
distorted from 20% 
under to 20% over 
actual size 
1. IC: not 
applicable   
2. TR: 1 wk 
(anorexics, .75; 
controls,.45. 
3. 1 yr: (anorexics, 
.70; controls, 
.14). 
1. Obese patients 
2. Anorexics and 
controls 




Bowden et al. (1989) Photograph distorted 
by video camera to 
50% over and under 
actual size 
IC: not applicable        





1. Freeman et al. 
(1984) 
2. Brodie et al. 
(1989) 
Subjects adjust a 
video image varied 
from 60% larger to 
25% thinner 
1. IC: Front profile 
(.62)                     





2. IC: (.56-.84)         
TR: 4 days (.17-
.70) 
1. 20 eating 
disordered women 
(bulimics and 
anorexics) and 20 
normal 
2. Female controls 
Distorting Video 
Technique 
Touyz et al. (1985) Subjects indicate size 
by adjusting 
photograph that is 
distorted by 50% 
under to 50% over 
actual size 
IC: Not applicable 
TR: Imm. (.82);         
1 day (.63)               8 
wks (.61) 
Anorexics and bulimics 
TV- Video Method 1. Gardner et al. 
(1987) 
2. Gardner & 
Moncrieff 
(1988) 
Subject adjust the 
horizontal 
dimensions of a TV 
image of themselves 
to match perceived 
size 
1. IC: not applicable    
TR: none given 
1. 38 normal and 
eating disordered 
adults 
2. Normal and 
anorexic women 
Note: IC= internal consistency; TR = test-retest reliability. 
 
single-site measures provide for the assessment of size perception accuracy at individual 
body sites.  With the single-site measurement procedures, the subject’s actual size is 
measured with body calipers.  The percentage over- or underestimation of size may be 
estimated from the formula: estimated size divided by actual size (for a specific body site 
x 100). The Adjustable Light Beam Apparatus (ALBA; Thompson & Spana, 1988; 
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Thompson, 1990), involves the adjustment of four light beams projected on a wall to 
match perceived size of cheeks, waist, hips and thighs. The Body Image Detection 
Device (BIDD; Ruff& York, 1989; Ruff & Barrios, 1986), involves adjusting the width 
of a light beam projected on a wall to match perceived size of a specific body site.  The 
Movable Caliper Technique (MCT): Visual Size Estimation (VSE; Ben Tovim & Crisp, 
1984; Ben-Tovim et al., 1990; Slade, 1985; Slade & Russell, 1973), involves adjusting 
the distance between two lights to match perceived size. Finally, the Image Marking 
Procedure (IMP; Askevold, 1975; Barrios et al., 1989;  Bowden , Touyz, Rodriqes, 
Hensle & Beumont, 1989),  instructs subjects to indicate their perceived size by marking 
two endpoints on a life-size piece of paper.   
With the whole-image procedures, the individual views a whole-body image. 
These images may consist of mirror images, pictorial, or video presentation of the image.  
The images may be altered to represent an image larger or smaller than actual size.  The 
subjects’ task with this type of measure is to match the perception of  their actual size to 
an image.  An index of underestimation or overestimation is computed by this matching 
process.  The TV-Video method (Gardner, Martinez & Sandoval, 1987; Gardner & 
Moncrieff, 1988), consists of subjects adjusting the horizontal dimensions of a TV image 
of themselves to match perceived size. The Distorting Video Camera (Brodie, Slade, & 
Rose,1989; Freeman, Thomas, Solyom & Hunter, 1984) instructs subjects to adjust a 
video image that has been varied from 60% larger to 25% thinner. The Distorting 
Photograph Technique (DPT; Garfinkel, Moldofsky & Garner, 1979; Garfinkel, 
Moldofsky, Garner, Staucer & Coscina, 1978; Glucksma & Hirsch, 1969) consists of  
subjects indicating size by adjusting a photograph that is distorted from 20% under to 
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20% over actual size. The Distorting Video Technique (Touyz, Beumont, Collins & 
Cowie, 1985) has subjects indicating size by adjusting a photograph that is distorted by 
50% under to 50% over actual size. The Distorting Television Method (Bowden et al., 
1989) involves photographs being distorted by video camera to 50% over and under 
actual size. The Distorting Mirror (Brodie et al., 1989) utilizes a distorting mirror to 
create thinner to fatter images.  A similar measure has been developed by Huon and 
Brown (1986), which utilizes concave, convex, and ordinary mirrors to manipulate 
images. A measure developed by Allenbeck , Hallberg and Espmark (1976) consists of 
subjects adjusting the horizontal dimension of a video image to match perceived size. 
With each of these aforementioned measurement techniques, subjects must adjust the 
image to match their perceived actual body size and their ideal body size.  The degree of 
adjustment is often used as a measure of body image distortion (Williamson, 1990).  
In general, single-site measures have been shown to be reliable and internally 
consistent (Barrios et al., 1989; Ben-Tovim & Crisp, 1984; Ben-Tovim et al., 1990; Ruff 
& Barios, 1986; Slade, 1985; Slade & Russell, 1973; Thompson & Spana, 1988).   
However, the Image Marking Procedure has shown particularly low reliability. Overall, 
the whole body measures have been shown to be generally reliable and internally 
consistent as well ( Bowden et al., 1989; Brodie et al., 1989; Freeman et al., 1984; 
Gardner et al., 1987; Gardner & Moncrieff, 1988; Garfinkel et al., 1979; Garfinkel et al, 
1978; Glucksman & Hirsch, 1969; Touyz et al., 1985).  However,  across all of the 
whole-body adjustment measures, the experimental groups consistently received higher 
reliability scores, thus the experimental groups scored more consistently over time. This 
trend among reliability scores makes interpretation of these measures difficult. In 
 12  
  
addition, overall, measures of body size estimation show a wide range of validity from 
poor to satisfactory.   This may be due to the period of time in which particular measures 
were developed.  Earlier measures were not psychometrically validated as are the present 
measures that have been developed in recent years.   
These measures have been used primarily in research studies on body image, and 
are limited by the following problems. First, these procedures are highly labor intensive 
to utilize. Secondly, such measures as video distortions techniques are not realistic. 
Images appear unnatural after they are distorted, such that, these figures are taken and 
distorted as they are as a whole, with little regard to accuracy of appearance after size 
increases or decreases are made.  Thus, images are unrealistic. In addition, methods 
which require subjects to pose for long periods of time for video pictures to be made of 
their bodies are often time-consuming and may be awkward and uncomfortable for 
subjects. 
Measures of the Subjective / Attitudinal Component.  The subjective component 
of body image has been targeted by numerous measures, primarily targeting satisfaction 
with body size and shape. These measures are summarized in Table 3.  These measures 
primarily assess nonpictorial representation of body image, consisting of a measurement 
of the dispositional element of body image, such as feelings regarding body image. 
Questionnaire measures such as the Body Cathexis Scale (Secord & Jourard, 1953), the 
Body Shape Questionnaire (BSQ; Cooper, Taylor, Cooper, & Fairburn, 1987), the Body 
Satisfaction Scale, (BSS; Slade, et al., 1990), the Body Esteem Scale (BES; Franzoi & 
Shields, 1984) , and the Winstead and Cash’s Body-Self Relations Questionnaire (BSRQ;  
 
 




Review of Body Image Assessment 
Subjective Measures 
 
Nature of Instrument Author(s) Description Reliability  Standardization 
Sample 
Body Cathexis Scale Secord & Jourard 
(1953) 
Subjects indicate 
degree of positive 
feeling towards various 
body parts/aspects 
IC: Split-half reliability 
(Men: .78) (Women: 
.83) 
TR: none given 
Undergraduates, 43 
female and 45 male 
Revise Body Cathexis 
Scale 
Ward, McKeown, 
Mayhew, Jackson & 
Piper (1990) 
Subjects indicate 
degree of satisfaction 
with 22 of the original 
Body Cathexis Scale 
items.  
IC: (.90 for entire 
scale) 
TR: 2 wks (.73) 
Undergraduates, 403 
women 
Body Esteem Scale Franzoi & Shields 
(1984) 
Modification of body 
cathexis scale with 16 
new items; factor 
analysis yielded three 
factors each for male 
and female samples 
IC: Women (.78-.87)  
Men (.81-.86) 
TR: none given 
Undergraduates, 366 
female and 257 male 
Body Satisfaction 
Scale (BSS) 
Slade, Dewey, Newton, 
Brodie, & Kiemle 
(1990) 
Subjects indicate 
degree of satisfaction 
with 16 body parts (3 
subscales; general, 
head, body) 
IC: Range (.78-.89) 








Thompson (1990) Subjects indicate 
degree of agreement 
with 140 statements. 
IC: (.68-.91) (Men: 







Cooper et al. (1987) 34 items that determine 
concern with body 
shape 
IC: none given 
TR: none given 




Wooley & Roll (1991) Subjects use 5 colors to 
indicate level of 
satisfaction with body 
sites by masking on a 
schematic figure 
IC: .74-.85 
TR: 2 wks (.72-.84) 
4 wks (.75-.89) 
Male and female college 





1. Garner, Olmsted, 
& Polivy (1983) 
2. Shore & Porter 
(1990) 
3. Allison (1995) 
Subjects indicate their 
degree of agreement 
with 9 statements about 
body parts being too 
large (7 items) 
1. IC: (anorexics, 
.90), controls, 
.91) 
2. IC: Adolescents 
(11-18) (women: 
.91) (men: .86) 
3. IC: Children (8-
10) (women: .84) 
(men: .72) 
1. 113 female 
anorexics and 37 
female controls 
2. 196 boys, 414 girls 







1. Cash, Winstead 
& Janda (1986) 
2. Brown, Cash & 
Mikulka (1990) 
3. Cash (1990) 
Assess satisfaction 
with eight specific 
body areas, including 
weight-and non-weight 
related areas.  
IC: (.75-.91) 
TR: none given 
2,000 adult respondents 
to a magazine survey 
Physical Appearance 
State and Trait Anxiety 
Scale (PASTAS) 
Reed et al. (1991) Subjects rate the 
anxiety associated with 
16 body sites (8 weight 
relevant, 8 non-weight 
relevant) 
IC: (Trait: .88-.82) 
      (State: .82-.92) 
TR: 2 wks (.87) 
Undergraduates 
Note: IC= internal consistency; TR = test-retest reliability. 
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as cited in Thompson, 1990) are self-report body image assessments which provide a 
global and comprehensive assessment of overall appearance satisfaction. The Body Areas 
Satisfaction Scale of the Multidimensional Body-Self Relations Questionnaire (Brown, 
Cash, & Mikulka, 1990) assesses satisfaction with eight specific body areas, including 
weight- and non-weight related areas. The Body Dissatisfaction subscale of the Eating 
Disorder Inventory-2 (Garner, 1991) measures satisfaction with nine weight-relevant 
areas (hips, thighs, etc.).  Also, one more interactive measure that focuses on body 
dissatisfaction is the Color-A-Person Body Dissatisfaction Test (Wooley & Roll, 1991), 
which involves subjects using five colors to indicate level of satisfaction with body sites 
by marking on a schematic figure. In addition, Reed, Thompson, Brannick, and Sacco 
(1991) developed the Physical Appearance State and Trait Anxiety Scale (PASTAS) to 
focus on the anxiety component of appearance concern.  
Overall, measures utilized to assess the attitudinal component have been found to 
be reliable, valid, and easily administered procedures ( Brown, Cash, & Mikulka, 1990; 
Cash, Winstead & Janda, 1986; Cooper et al., 1987; Franzoi & Shields, 1984; Garner, 
Olmsted, & Polivy, 1983; Reed et al., 1991; Secord & Jourard, 1953; Shore & Porter, 
1990; Slade et al.,1990; Ward, McKeown, Mayhew, Jackson & Piper, 1990; Winstead & 
Cash, 1984; Wood et al., 1993; Wooley & Roll, 1991).  
The aforementioned measures are beneficial in the assessment of the subjective 
aspect of body image. However, these measures do not encompass a pictorial assessment 
of body image.  Since the interest of the proposed measure involves a pictorial 
assessment of body image, such subjective measures are incomparable to the BMA 2.0.  
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Computerized Assessment  Computerized techniques utilized in body image 
assessment are quite limited. Computerized measures of body image have been 
developed, but none have used computer morphing of human photographic images.   In 
1988, Schlundt and Bell developed a microcomputer program for assessing cognitive and 
affective components of body image called the Body Image Testing System (BITS). The 
program includes usage of frontal and side view silhouettes of a human body. However, 
the figural stimuli of the BITS are not specific to sex or race.    Subjects make the images 
grow larger or smaller for nine different body areas.  The task of the subjects is to adjust 
the image to their own perceived current body size, ideal body size, and how thin or fat 
their body “feels”.  In addition to the BITS, a measure developed by Dickerson-Parnell, 
Jones, Braddy, and Parnell (1987), called “Body Build” is a computerized body image 
measure designed to assess perceived current and ideal body size. No reliability or 
validity data for this measure have been reported.  
Satisfactory reliability and validity for the BITS has been reported (Schlundt & 
Bell, 1988). However, computerized measures such as the BITs and Body Build may 
appear to be adequate in the assessment of body image, these measures possess a major 
drawback that the present measure intends to address. The images presented in this 
measure are not realistic images of the human body, instead, the images are constructed 
of adjustable ellipsoid shapes (BITS) and unrealistic, simplistic body outlines (Body 
Build). Thus, subjects may have difficulty identifying with these images as being 
consistent with their own body size and shape.  This factor may be important in the 
subjects’ visualization of his or her own body size when looking at the figural stimuli. 
The BMA 2.0 accounts for this problem with more detailed realistic computer figures, 
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sex and race matched to subjects for better identification. The BMA 2.0 requires the 
subjects to picture their own face on the figure presented to them. This projection of their 
own face onto the sex and race specific figure allows for closer identification with the 
presented figure.  
The BMA 2.0 
 The BMA 2.0 is designed to serve as a more realistic, valid, and precise measure 
of body image. In a recent pilot study, a prototype of this procedure was created and 
tested in a sample of White women ranging in BMIs from 18 to 42.  This prototype was 
found to be valid and reliable (Stewart et al., 2000).  For the purposes of the present 
study, the aspect of body image assessment in obese individuals is of primary focus, 
however, the proposed battery is flexible in its uses. The BMA 2.0 is capable of 
adequately measuring body image in anorexic individuals as well as obese individuals. 
Due to the wide body weight range that this measure is capable of assessing, it is 
expected to be useful in the assessment of body image in persons of widely different 
weights and body shapes.   
The reliability and validity of the BMA was supported in the preliminary study, 
reported by Stewart et al (2000). Test –retest reliability was demonstrated for the 
selections of current body size (CBS), ideal body size (IBS), and reasonable body size 
(RBS) on the BMA.  The correlations between test and retest were; CBS, r(71) = 0.91, p 
<.0001; IBS,  r(71) = 0.81, p <.0001, RBS,  r(71) = 0.66, p< .0001.  In support of the 
convergent validity of the BMA, measures of CBS, IBS, and RBS derived from the BMA 
were positively correlated with their equivalents from the BIA-O; CBS with current, 
r(71) = .81, p <.005, IBS with ideal,  r(71) = .36, p <.005, and RBS with realistic, r(71) = 
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.30, p < .01.  In addition, the CBS-IBS and CBS-RBS discrepancy scores from the BMA 
were correlated with the discrepancy scores from the BIA-O.  The CBS-IBS discrepancy 
score from the BMA was significantly correlated with its equivalent discrepancy score 
from the BIA-O, r(71)= .70, p < 0.01. The CBS-RBS discrepancy score from the BMA 
also was significantly correlated with its equivalent discrepancy score from the BIA-0, 
r(71)= .71, p < 0.01. The discrepancy scores of CBS-IBS and CBS-RBS, hypothesized to 
measure body size dissatisfaction, were significantly and positively correlated with the 
BSQ and BSS scores; CBS-IBS with BSQ: r(71) = 0.36, p <.002; CBS-RBS with BSQ: 
r(71) = 0.36, p <.002; CBS-IBS with BSS: r(71) = 0.52, p <.001 and CBS-RBS with 
BSS: r(71) = 0.46, p < 0.001.  
Although psychometrically sound, there are several limitations to the prototype 
developed by Stewart et al. (2000).  The present study was designed to address these 
limitations.   First, the range of the body shapes in the prototype was not sufficiently 
expansive (i.e. the thin end of the spectrum was not thin enough for many normal weight 
people and the largest image had a BMI of only 42).  The BMA 2.0 accommodates a 
thinner low endpoint and a larger obese endpoint. Second, the test-retest reliability for the 
Reasonable Body Size (RBS) instruction was slightly below conventional standards, thus, 
a different instruction, “Acceptable Body Size” was utilized in the present study in an 
attempt to provide a clearer understanding of this instruction. This new instruction stated:  
“Select the figure you see as being your acceptable size (i.e. the body size that you 
believe is realistic for you to maintain over time).” 
A persistent question related to all figural stimuli used in body image 
measurement is the relationship between the figural stimuli and the body size of 
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individuals (e.g. BMI, or shape of individuals).  In this study, the relationship between 
BMA goals of body size were associated with BMI goals.  
Finally, the BMA 2.0 utilizes a computer “morph” movie of a human body. The 
battery consists of several morph movies.  These morph movies are distinguished 
between sex and race. The image of the human body that was utilized with each subject 
was an image that matched the subject’s race and sex. For the purposes of the present 
study, a total of four morph movies were utilized: White male and female morph movies; 
and Black male and female morph movies.  The face of the person in the morph was 
blurred.  By blurring the face of the morph figure, subjects were able to project their own 
face on the figure enabling them to better identify with the body of the morph figure.   
The morph demonstrates the transformation of an exceptionally thin body into an 
obese body.  There are a total of 100 increments between the two endpoints of the thin 
and obese bodies.  By moving a pointer across a ruler, participants can indicate what 
particular increment they believe corresponds with a given instruction. Such that, 
participants can indicate their perceived current body size (CBS), ideal body size (IBS), 
as well as an acceptable (able to be maintained over time) body size (ABS).  Four trials 
per assessment are typically given: two of which the pointer is moved from thin to obese, 
with the other two moving from obese to thin.  
It is to be noted that in the creation of this measure,   the templates per sex were 
created and then animated for color.   Thus,  the same sex stimuli are qualitatively the 
same. However, for men and women (different sex stimuli),  the figural stimuli are 
qualitatively different. Thus, the data for men and women are reported and interpreted 
separately throughout the results and discussion of the study. 
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Advantages of the BMA 2.0 
 There exist several advantages to the BMA 2.0. First, this measure presents 
realistic images with which individuals can identify. This is a clear advantage over the 
existing measures utilizing figural stimuli, such as silhouettes; as well as the only existing 
computer assessment procedures (the Body Image Testing System and Body Build) due 
to the fact that the BMA 2.0 is the only figural measure that utilizes images of human 
figures as the test stimuli.  The figures developed for the morph movies are ethnic and 
sex specific. The figure presented to the subject is matched with the subject’s sex and 
race, thus aiding in the subject’s ability to identify with the figure presented to them 
(content validity).  
 Second, the BMA 2.0 can be utilized in the assessment of body image in 
individuals of practically any weight, ranging from anorexic to obese.  The wide range of 
the size transformation of the figures in the morph movies allows this measure to be 
utilized in the assessment of body image of various levels of body mass index effectively, 
whereas such measures as figural stimuli fail in this area.  
  Third, the morph movie consists of 100 total increments from the thin end of the 
range to the obese figure.  This feature presents finite increments in which subjects are 
able to select particular figure stages according to the instructions given (i.e. current, 
ideal, acceptable body size). Therefore, this procedure allows for better precision in the 
subject’s selection of figures, eliminating corresponding error in selection.  
 Finally, another advantage of the BMA 2.0 is the consideration of  welfare and 
comfort of participants.  Other measures utilizing distortion techniques, such as the 
Distorting Video Technique, requires that subjects pose for long periods of time in front 
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of a camera, which often contributes to subjects’ feelings of discomfort or self-
consciousness in participation in the study. This is especially true for persons who are 
obese or those with and eating disorder. The BMA 2.0 utilizes a generic form of realistic 
figures, each individual does not have to be photographed in any fashion, thus 
eliminating this drawback. In addition, the BMA 2.0 is much less labor intensive than the 
present body distortion techniques presently employed.  
Goals of  the Study of  the BMA 2.0 
 The goals of the present study are two-fold. First, BMA 2.0 serves as an effective 
alternative measure of body image that addresses the weaknesses of existing measures.  
This measure presents realistic figures to those being assessed; it accommodates a wide 
range of individuals, from anorexic weights to obese; it includes a finite scale, which 
individuals utilize to make size judgments according to the instructions; and it makes 
participation in the assessment comfortable for participants due to the fact that they are 
not required to pose for pictures.   
In addition, Gardner, Friedman are Jackson (1998) discussed methodological 
concerns of using silhouette figures to measure body image.  These consisted of concerns 
associated with scale coarseness (limiting response options to one of a finite number of 
drawings), method of presentation, scale of measurement, and restriction of range.  The 
recommendations made in regard to these limitations include: utilizing an assessment 
with a continuous scale measurement; the scale should utilize a large number of stimulus 
figures and the amount of size distortion between adjacent figures should be kept small; 
an interval scale should be constructed by keeping the amount of change constant 
between adjacent figures and all body regions of the silhouette should change in size in 
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the same rate; and development of a “continuous” silhouette scale with interval properties 
would address the concern of scale coarseness. Thus, the BMA 2.0 utilizes 100 
increments in the morph movie, as opposed to 5 to 18 silhouettes typically employed in 
most studies.  Second, the change in size of all body regions of the image are altered in 
even increments while the height of the images will remain constant.  Third, in the BMA 
2.0, only one stimulus is presented at a time, and the subjects measure the perceived and 
ideal sizes without being able to reference a previous judgment.  Thus, the incorporation 
of these characteristics into the construction of the BMA 2.0 yielded a figural stimulus 
procedure for body image assessment that is superior to existing measures.  
Secondly, in consideration of future use, the findings of the study conducted by 
Foster et al., (1997) suggest that an improvement in body image and a decrease of the 
focus on body weight itself may assist obese persons to decrease weight dissatisfaction. 
The BMA 2.0 assesses current, ideal, and acceptable weights reported by participants.  
Discrepancies between  individuals’ current, ideal, and acceptable weights they hold for 
themselves may yield dissatisfaction and realism over time.  For example, people with 
unrealistic choices for ideal body size in response to weight loss, may yield more 
dissatisfaction; or they may adjust their views to be more realistic as weight loss is 
obtained. Thus, the BMA 2.0 may be used to establish obese persons’ body 
dissatisfaction and realism of body size, as well as how these factors change over time 
with weight loss. With the successful measurement of body image, the BMA 2.0 may aid 
in the prediction of success in the task of weight loss, as well as aid in treatment 
programs for obesity.  
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The  Present Study 
 Improved methods of measurement of body image concerns of obese persons 
would greatly benefit systematic research in this area.  Thus, the goal of the present study 
was to develop and validate a measure that will meet this aspiration.  
With the present study, a design of a psychometric measure of body image that 
accurately assesses body image in obese individuals was created and tested.  The primary 
aims of the present study were; to develop a methodologically sound measure of body 
image; to assess test-retest reliability and content, convergent and discriminant validity of 
this new measure of body image. 
 
 




 A total of 217 participants were studied in this psychometric evaluation of the 
BMA 2.0. The participants were adult White women and men and Black women and men 
recruited through three main sources (Louisiana State University, The Pennington 
Biomedical Research Center, and Southern University): 1) undergraduate classes at 
Louisiana State University (n=141), 2) research studies in progress at The Pennington 
Biomedical Research Center in Baton Rouge, Louisiana (n=20), 3) Classes at Southern 
University (n=46), and community residents from Baton Rouge, Louisiana (n= 10).  
College students from LSU received extra credit in undergraduate psychology classes. 
Participants recruited from the Pennington Biomedical Research Center and Southern 
University received a small gift.  
Participants self-reported height and weight. Tests of the validity of self-reported 
height and weight have yielded positive results (Bowman & DeLucia, 1992).  Body Mass 
Index (BMI) of participants were calculated via the following formula: body weight (kg) 
/ height (m²). Body Mass Index is accepted as a valid index of total body size and is 
correlated with adiposity (Garrow, 1983). 
The sample included four groups of participants, distinguished by Race: Group 1, 
White women (n=107); Group 2, White men (n=38); Group 3, Black women (n=57); and 
Group 4, Black men (n=15).    There was a wide range of BMI included (BMI= 17.80 to 
56.68) within the sample.  Participants ranged in education from some high school to an 
Ed.D. (rating of 7). Education was coded: 0= some high school; 1= graduated high  
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school; 2= some college; 3=graduated college; 4=some graduate school; 5= masters 
degree; 6= Ph.D.; and 7= Ed.D.  
All participants were assessed for a diagnosis of an eating disorder, using the 
diagnostic criteria established by the American Psychiatric Association (1994).  There 
was a brief questionnaire administered to determine symptomatology of the presence of 
an eating disorder past or present. If a participant answered any of the questions on the 
brief questionnaire as a yes, then the individual was interviewed for an eating disorder 
diagnosis using the Interview for the Diagnosis of Eating Disorders, Fourth Edition 
(IDED-IV;  Kutlesic, Williamson, Gleaves, Barbin, Murphy-Eberenz, 1998). The brief 
questionnaire and the IDED-IV may be found in Appendix A. Table 4 summarizes the 














0 7 1.01 1.50 
 BMI 17.78 
 
56.68 24.18 6.23 
Black Women 
n=57 
Education 0 7 1.04 1.85 
 BMI 19.53 
 
43.59 26.72 5.77 
White Men 
n=38 
Education 0 7 1.53 2.41 
 BMI 18.30 
 
37.01 27.05 5.06 
Black Men 
n=15 
Education 0 3 0.73 1.28 
 BMI 18.88 
 
56.49 29.22 9.33 
 
 
 Group differences for years of education and BMI were tested using a 2 (Sex) x 2 
(Race Multivariate Analysis of Variance (MANOVA).  The MANOVA yielded 
significant main effects for Sex, F (2,212) = 3.17, p< .05, and for Race, F (2,212) = 4.15, 
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p < .02. Subsequent analyses of variance (ANOVA) indicated that the groups did not 
differ in terms of years of education, but did differ on BMI for sex, F (1,213) = 6.29, p < 
.02, and for race, F (1, 213) = 4.86, p < .03.  Men (M =27.66, SD= 6.52) had a higher 
mean BMI when compared to women (M= 25.06, SD =6.18).  Blacks had a higher mean 
BMI (M= 27.24 , SD= 6.67) in comparison to Whites (M= 24.93, SD= 6.06). Because the 
ethnic groups differed on BMI, covariance analysis was sometimes used to statistically 
control for BMI.  
Assessment Instrument- Diagnosis of Eating Disorders 
The Interview for the Diagnosis of Eating Disorders (IDED-IV; Kutlesic et al., 
1998). The Interview for the Diagnosis of Eating Disorders – IV (IDED-IV) was 
administered to all participants who reported symptoms of an eating disorder. The 
interviewers were qualified in the administration of semi-structured interview procedures 
and the diagnosis of eating disorders. The IDED-IV is a semi-structured clinical 
interview that is used for the assessment for the presence or absence of eating disorder 
symptoms according to the DSM-IV. Each DSM-IV symptom is rated by the interviewer 
on a 5-point Likert scale for 1) the presence or absence of a symptom and 2) the severity 
of the symptom. A score of 3 or greater indicates the diagnostic threshold of a symptom. 
Following administration of the IDED-IV, the interviewer completes a checklist leading 
to the appropriate eating disorder diagnosis. The IDED-IV has been found to have 
adequate internal consistency, interrater reliability, concurrent validity and discriminant 
validity for diagnosing eating disorders using DSM-IV criteria (Kutlesic et al., 1998). 
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Content Validity 
 Content validity, the degree to which the elements of an assessment measure are 
representative and relevant to the targeted construct for a particular assessment purpose,  
directly influences the clinical inferences that can be drawn from the obtained data 
(Haynes, Richard & Kubany, 1995). Two methods were utilized in order to assess the 
content validity of the proposed measure. First, upon completion of the experiment, 
participants were asked if they could successfully identify with the figures presented to 
them. Participants were presented with a 7-point scale in a Likert format, to report 
subjective ratings of the measure. This rating served as a form of participant rating of the 
measure. Participant ratings were obtained on two main factors; how realistic the 
participants felt the figures in the morph procedure were (1 = not realistic at all and 7= 
extremely realistic); and how well participants could personally identify with the stimulus 
figures (1 = not at all and 7 = very well).  These rating scales may found in Appendix B.  
In addition, a panel of 5 expert judges with knowledge of the construct of body 
image and body image assessment procedures were utilized in evaluating the 
effectiveness of the BMA 2.0 as a method for assessing body image.  The measure was 
evaluated on the applicable dimensions of the measure. Judges made ratings on a 7-point 
Likert scale based on qualities such as; how realistic they perceive the measure to be (1= 
very realistic, 7= not at all); how representative the figures are for obese and thin people 
(1=very representative, 7= not at all); how representative the figures are for race (1=very 
representative, 7= not at all); how representative the figures are for sex (1=very 
representative, 7= not at all); how realistic the shapes are on the continuum (1=very 
realistic, 7= not at all); and the  smoothness of the continuum  (1=very smooth, 7= not at 
all). These rating scales may be found in Appendix C.   
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Assessment Instruments-Convergent Validity 
 
 The primary construct of interest to be assessed by the BMA 2.0 was the current-
ideal body size discrepancy, representing body image dissatisfaction. The measures that 
were utilized in the present study to establish convergent validity were selected because 
they have been validated to measure body image dissatisfaction. In order to adequately 
evaluate convergent validity, participants completed the BMA 2.0 in addition to the 
following measures. These measures may be found in Appendix D. 
Body Image Assessment-Obesity (BIA-O; Williamson et al., 2000).  The original 
procedure, the Body Image Assessment (BIA; Williamson et al, 1993) was found to be 
reliable and valid. However, the BIA was limited to women under approximately 200 
pounds. Thus, the BIA-O was developed in response to this problem. The BIA-O utilizes 
multiple silhouettes of female and male body shapes. The silhouettes range from very 
thin to very large in female body size.  Participants are asked to select their current 
perceived size and their perceived ideal body size. Thus, the discrepancy between the 
participant’s current body size score and the participant’s ideal body size score can be 
derived as an index of body size dissatisfaction.  Test-retest reliability for the male 
version of the BIA-O was .77 for perceived current body size, .81 for perceived ideal 
body size, and .65 for perceived reasonable body size. For women, the test-retest 
reliability was .93 for CBS, .77 for IBS, and .85 for RBS.  The BIA-O was shown to have 
good convergent validity.  Correlations indicated that discrepancy scores (e.g. CBS-IBS) 
were correlated with questionnaire measures of levels of body dissatisfaction (e.g. BSQ, 
EDI –Body dissatisfaction subscale). In considering different ethnic groups, overall, 
Black persons showed smaller discrepancy scores, which indicates lower levels of body  
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dissatisfaction. For the purpose of this study, the instructions for the BIA-O was slightly 
altered to match the instructions of the BMA. Thus, the reasonable body size (RBS) 
instruction was changed to acceptable body size (ABS).   
The Body Satisfaction Scale (BSS; Slade et al., 1990). The BSS is a paper and 
pencil measure designed to assess dissatisfaction or satisfaction with a total of 16 body 
parts.  The BSS has three subscales which include, general, body, and head.  For the 
purposes of the proposed study, the subscale focusing on the body was utilized. Estimates 
of internal consistency reliability for the BSS were satisfactory (> .75).   
Assessment Instruments- Discriminant Validity 
 In order to evaluate discriminant validity, participants completed the BMA, as  
 
well as the following measure. This measure may be found in Appendix E. 
 
 Three-Factor Eating Questionnaire (TFEQ; Stunkard & Messick, 1985).  The 
TFEQ consists of a 51-item self-report inventory which examines disinhibition and 
dietary restraint in eating behavior. Recently, it has been demonstrated that dietary 
restraint as measured by the TFEQ is not significantly correlated with Body 
Dysphoria/Dissatisfaction (Williamson, Barker, Bertman & Gleaves, 1995; Williamson, 
Lawson, Brooks, Wozniak, Ryan, Bray & Duchmann, 1995).  This 51-item inventory 
includes 21-items focusing on cognitive and behavioral restraint in eating.  The entire 21-
item restraint scale of the TFEQ was included in the present study.  
Procedure 
 
Informed consent was obtained from the participants (see Appendix F  for consent 
form).  The participants completed a demographics questionnaire via computer as a part 
of the BMA 2.0 (i.e. education, height, weight, sex, and race). Height and weight was 
obtained for the purpose determining Body Mass Index (BMI).  The BMA 2.0 was then 
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administered to participants. Participants completed four trials of the assessment per 
instruction, two in which the morph figure changed from thin to obese, and two in which 
the figure changed from obese to thin. Thus, each participant completed a total of 12 
trials for the BMA procedure.   
Participants were instructed on how to use the measure on the computer, as 
illustrated in Table 5. One practice trial was administered and participants were asked if 
they understood how to use the measure. If needed, additional instructions were given 
regarding making selections using the computerized body image assessment procedure. 
Participants were instructed on the selection of their own perceived current, ideal, and 
acceptable body sizes.  These instructions are described in Table 5.For each participant, 
the order in which these instructions are given were randomly presented by the computer 
program, thus controlling for possible order effects of the presentation of instruction. 
Once the participant made selections for all instructions, the participant’s scores were 
downloaded into a scoring program in which the scores on the two selections of 
perceived current, ideal, and acceptable body sizes with the movement of the measure 
from thin to obese were averaged. This score served as the lower end of an interval of 
uncertainty in which the average of the participant’s score for perceived current, ideal, 
and acceptable body sizes with the movement of the measure from obese to thin served as 
the higher end. The average of the interval served as the score of perceived current body 
size for the participant. This figure was utilized due to participants’ selection of a range 
of perception, not a set score of perception. For example, it was expected that participants 
would choose a thinner figures for perceived current, ideal, and acceptable body sizes 
when the selection were made utilizing the measure from thin to fat, than when selection 
were made from fat to thin.  
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Upon the completion of the procedure, participants were debriefed regarding their 
ability to identify with the computer figure. Reasons were queried upon report that they 
could not identify with computer figures.  
In addition to the proposed measure, participants completed the BIA-O, BSS,  and 
the TFEQ. These measures were counterbalanced in administration. Demographic data of 
the participants was collected.  Participants were asked to participate in a second 
experimental session approximately two weeks later.  During the second session, 
participants completed the BMA 2.0 again in order to collect test-retest data. Instructions 
participants received in the BMA 2.0 procedure may be found in Table 5.  
Association of BMA Goals with BMI Goals 
 A common question raised about the prototype of the BMA is the relationship of 
BMA estimates with BMI. It is not possible to directly link BMA estimates to a person’s 
BMI.  Given this limitation, a psychophysical approach to this problem was undertaken.  
Instructions for this procedure can be found in Table  5.  
Table 5 
Instructions Given to Participants in the Utilization of the BMA 2.0 
 
Warm up : 
1. “You will be viewing a clip on the computer that shows a human figure starting 
out thin and gradually increasing in size, as well as a human figure starting out 
large and gradually decreasing in size. You will see each of these “morph 
movies” twice.” 
Participants were then be shown the first figure  
2. “As you are viewing the figures presented to you on the screen, look at the 
blurred face on the figure and try to imagine your own face on the figure.” 
 
3. “After you have done this, you will select figures on the computer based on 
specific instructions given to you. This will require that you use the computer 
mouse.  To select a figure according to instruction given, with the mouse, you 
will click on the arrow pointing right to increase the size of the figure, and click 
on the arrow pointing left to decrease the size of the figure. With each click of 
the mouse, the figure will  move one increment larger or smaller, depending on 
which way the arrow is pointing. Try to adjust the size of the figure on the screen 
by using the mouse.  Do this now.” 
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Subject then had a trial run to get oriented to using the mouse.  
Instructions for BMA Estimates:  
“Next, according to the instructions given to you, select the figure you think best fits 
the instruction given. Once you have made your final choices, you will click on the 
‘Select’ button on the screen with the mouse to secure your choice.”(Note: These 
instructions will appear on the computer screen and will also be read aloud by the 
researcher.) 
 
 1.“Select the figure you see as being your current size.” 
2.  “Select the figure you see as being your ideal size (i.e. the body size which you 
most prefer).” 
3.  “Select the figure you see as being your acceptable size (i.e. the body size that 
you believe is realistic for you to maintain over time).” 
Note: Each trial in this segment was completed four times per instruction, two in 
which the stimuli moved from thin to obese, and two in which the stimuli moved 
from obese to thin. 
Instructions for BMA and BMI Goals: 
Instructions for Current  
1.“In pounds, what is your current weight?” (“current weight”)” 
2. “Select the figure on the BMA you see as being your current weight.” 
Instructions for Dream 
1. “In pounds, what would be the weight you would choose if you could 
choose any weight you wanted (“dream weight”)?” 
2. “Select the figure on the BMA that is the weight you would choose if you 
could choose any weight you wanted.” 
Instructions for Happy 
1. “In pounds, what is the weight you would be happy to achieve (“happy 
weight”)?” 
2. “Select the figure on the BMA that is the weight you would be happy to 
achieve.” 
Instructions for Acceptable 
1.“What is the weight that you would not be particularly happy with but one 
that you could accept, or live with (“acceptable weight”).” 
2.“Select the figure on the BMA that is the weight that you would not be 
particularly happy with but one that you could accept, or live with. 
Instructions for Ideal 
1. “In pounds, what weight is ideal for you, for example, one that you most 
prefer (“ideal weight’)?” 
2. “Select the figure on the BMA that is ideal for you, for example, a body 
size that you most prefer .” 
Note: Each trial in this segment two times per instruction, one in which the stimuli 
moved from thin to obese, and one in which the stimuli moved from obese to thin. 
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Using this methodology, the participant specified body weights and body shapes 
that pertained to five different body size concepts. To make this aspect of the procedure 
more efficient, there were only two trials per instruction given, one in which the figure 
moved from thin to obese, and one in which the figure moved from obese to thin. The 
two trials were then averaged to form the actual rating for the instruction.   These trials 
were also counterbalanced to prevent order effects. From these data, the psychological 








Table 6 summarizes the overall test-retest reliability coefficients (Pearson 
product-moment correlations) for women and men and for White and Black women and 
men for CBS, IBS, and ABS, and their discrepancy scores across times one and two.  
Reliability quotients were found to be satisfactory for all variables.  Overall, for the 
women, the correlations for CBS and IBS were highly significant.  The test-retest 
reliability for ABS was somewhat lower, but still highly significant.  The test-retest 
reliability for the discrepancy scores was also significant.   For men, test-retest 
correlations for CBS, IBS, and ABS were significant.  Finally,   test-retest reliability for 
the discrepancy scores for men  were also found to be significant.  
For the White women, the correlations for CBS and IBS were highly significant.  
The test-retest reliability for ABS was somewhat lower, but still highly significant.  The 
test-retest reliability for the discrepancy scores were also significant. For White men, the 
correlations for CBS, IBS, and ABS were also significant.  The test-retest reliability for 
the discrepancy scores was significant as well. 
For the Black women, the correlations for CBS and IBS were highly significant.  
The test-retest reliability for ABS was somewhat lower, but still highly significant.  The 
test-retest reliability for the discrepancy scores were also significant. For Black men, test-
retest correlations were not computed due to a low number of subjects (n=1) who 
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Table 6 














































































                      *Correlation is significant at the 0.05 level 
                     ** Correlation is significant at the 0.01 level 
 
Content Validity 
Descriptive statistics indicated the means for the content validity ratings of how 
realistic the stimulus was and how well the participants could identify with the stimulus. 
For women, the means were 5.67 (SD = 1.45) and 3.27 (SD = 1.94), respectively. For the 
men, realism was 5.0 (SD = 1.63) and identify was 3.38 (SD= 1.50). The reader should 
recall that a rating of 7 indicated that the measure was extremely realistic and the 
participant could identify with the stimuli very well.  
Descriptive statistics indicated the means for the content validity ratings for the 
panel of experts. There were five expert raters on the panel. The means for the expert 
ratings were as follows: realism of the morph, 1.8 (SD=0.84); representative of a thin 
person, 1.8 (SD= 0.45); representative of an obese person, 1.8 (SD= .045; representative 
of race, 2.2 (SD= 1.30); representative of sex, 1.2 (SD=0.45); realism of shapes on 
continuum, 1.8 (SD= .74); and smooth transition on the continuum, 1.0 (SD=0.0).  For the 
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content validity ratings, a rating of 1 indicated that stimuli were very realistic and well 
representative of indices such as obese, thin, race, sex, and smoothness of continuum.   
General Linear Model Comparing Current, Ideal, and Acceptable with BMI as a 
Continuous Variable 
 
Scores for CBS, IBS, and ABS from Time 1 were regressed against BMI (the 
dependent variable) for men and women.  For women, CBS was highly correlated with 
BMI [r(163) = 0.81; p <0.01].  Figure 1, which depicts CBS, IBS, and ABS regressed 
against BMI, shows that as BMI increases, so does CBS.  The slopes for IBS and ABS 
were, albeit low, also significantly correlated with BMI [r(163) = 0.47 and 0.46; p < 0.01, 
respectively].  As can be seen in Figure 1, there is an upward trend in the selection of 
CBS, ABS, and IBS as BMI increases.  On the figure, the CBS and IBS cross at a BMI of 
approximately 17.  Therefore, as BMI levels increase above 17,  the discrepancy between 
CBS an IBS increases.   
For men, CBS was highly correlated with BMI [r(52) = 0.70; p <0.01].  Figure 1, 
which depicts CBS, IBS, and ABS regressed against BMI, shows that as BMI increases, 
so does CBS.  The slopes for IBS and ABS were, albeit low, significantly correlated with 
BMI [r(52) = 0.37 and 0.38; p < 0.01, respectively].  As can be seen in Figure 1, there is 
an upward trend in the selection of CBS, ABS, and IBS as BMI increases.  On the figure, 
the CBS and IBS cross at a BMI of approximately 23.5.  Therefore, as BMI levels 
increase above 23.5  the discrepancy between CBS an IBS increases.   
 














































Current, Ideal, and Acceptable Body Size Scores Regressed Against BMI: Men 
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Convergent Validity with BIA-O 
 It was hypothesized that measures of CBS, IBS, ABS, the CBS-IBS discrepancy 
and the CBS-ABS discrepancy should be correlated with the BIA-O since both are 
measures that utilize these three estimates of body size in the measurement of body image 
disturbance.  In a test of this hypothesis, the CBS, IBS, ABS, CBS-IBS, and CBS-ABS 
ratings of the current study were found to be significantly positively correlated in women 
as well as in men. These values are presented in Table 7. 
Convergent Validity between the Discrepancy Scores and the BSS 
The discrepancy scores of CBS-IBS and CBS-ABS were significantly and 
positively correlated with the BSS in women.  The discrepancy scores of CBS-IBS and 
CBS-ABS were not significantly correlated with the BSS in men. Low heterogeneity of 
variance probably accounts for low correlations for IBS and ABS for men. These values 
are presented in Table 7.  
 
Table 7 
Convergent Validity between Discrepancy Scores and Convergent Measures 
 
                    BMA Estimates              BIA-O Estimates                BSS Scores 
 Women Men Women Men 
CBS .68** .72** --- --- 
IBS .48** .31** --- --- 
ABS .49** .25** --- --- 
CBS-IBS .62** .67** .44* .08* 
CBS-ABS .41** .60** .25* .11* 
       ** Correlation significant at p< .001 
       * Correlations significant at p< .05 
       Note: Degrees of freedom for men were 39 and 112 for women. The 
        correlations of BSS scores with CBS, IBS, and ABS are not reported since  
       the BSS was tested as a convergent measure of body dissatisfaction, which  
       theoretically is measured by CBS-IBS and CBS-ABS.  
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Discriminant Validity between Discrepancy Scores and the TFEQ 
The discrepancy score of CBS-IBS was positively correlated with the TFEQ in 
women: CBS-IBS [r(114) = 0.21, p< 0.05].  The discrepancy score of CBS-ABS [r(114) 
= .11, p< 0.05] and the TFEQ were not significantly correlated. The discrepancy scores 
of CBS-IBS and CBS-ABS were not correlated with the TFEQ in men: CBS-IBS [r(38) = 
0.22] and CBS-ABS [r(38) = .23], due to the smaller number of subjects in this group. 
Correlation of CBS with the Discrepancy Score 
The rating of CBS for female participants was found to be highly correlated with 
the CBS-IBS and CBS-ABS [r(163) = 0.82 and 0.70, respectively, p < 0.01]. In addition, 
the IBS was not correlated with the CBS-IBS [r(163) = 0. 02], nor was the ABS 
correlated with the CBS-ABS [r(163) = -0.14]. 
The rating of CBS for male participants was found to be highly correlated with 
CBS-IBS and CBS-ABS [r(52) =0.92, and 0.77, respectively, p< 0.01]. In addition, IBS 
was not correlated with the CBS-IBS [r(52) = .08], nor was the ABS correlated with the 
CBS-ABS [r(52) = -0.49].  This pattern of correlations suggest  that changes in CBS 
determine magnitudes of the discrepancy scores.  
Direct Comparisons of ratings of Current, Ideal and Acceptable 
In women, multiple t-tests indicated that the ratings of CBS were significantly 
different from both IBS and ABS [t(163) = 13.10; and t(163) = 6.41, p < 0.001, 
respectively].  IBS was also significantly different from ABS [t(163) = 7.94, p < 0.001].  
This was also the case for men in that, the ratings of CBS were significantly different 
from both IBS and ABS [t(52) = 2.51; and t(52) = 1.10, p < 0.25, respectively].  IBS was 
also significantly different from ABS [t(52) = 2.52, p < 0.02].   
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Participant Differences on BMA estimates 
 Since men and women experienced different stimuli, the data were examined in 
separate statistical analyses, taking into consideration race. Multivariate analyses were 
conducted to determine significant differences in BMA estimates between all subject 
groups. There was a significant effect of race for the estimate of IBS for women. Black 
women chose a larger IBS than White women (i.e., F(1,162) =4.14, p= < 0.05). There 
was no race effect for men. These analyses were also conducted with BMI as a covariate. 
With BMI covaried, for women, BMI and race were both significant for the estimate of 
ABS. Black women had a lower estimate of ABS (i.e., F (1,161) = 8.62, p= < 0.05). For 
men, there were no differences in BMA estimates that could be attributed to race.  
Participant Differences on Convergent and Discriminant Measures 
 Multivariate analyses were conducted to determine significant differences in 
scores on the BSS, BIA-O, and the TFEQ among all four groups. There was a significant 
effect for sex on the BSS, BIA-O, and the TFEQ. Women chose a significantly smaller 
ideal body size (IBS) (i.e., F(1,146) = 4.93, p= < .01) on the BIA-0 than men. Women 
scored higher on the TFEQ (i.e. F(1, 146) = 7.80, p = < .01) and the BSS (i.e. F (1,146) = 
3.90, p< .05) than men.  
Association of BMA  2.0 Goals with BMI Goals 
The estimates of the BMA goals and estimates of BMI goals were tested utilizing 
a MANCOVA that compared Blacks and Whites. Separate MANCOVAs for men and 
women were conducted. The independent variables for this analysis were five goals for 
BMA (i.e. current body size, dream body size, happy body size, acceptable body size, 
ideal body size) and the five different instructions given for the estimation of BMI goals 
(i.e. current weight, dream weight, happy weight, acceptable weight, ideal weight).  The 
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BMA estimates and the BMI estimates served as the dependent variables. For each set of 
analysis, two analyses were conducted, one in which actual BMI of participants was 
covaried and one in which it was not covaried. 
 For the women’s BMI goals, there was a race effect for all goals (i.e. current, 
dream, happy, acceptable, ideal) F(5, 158) = 10.85, p < .0001. This finding is 
summarized in Table 8.  Overall, Black women selected significantly higher BMI goals 
than White women. Men also differed as a function of race, F (5, 47)= 2.85, p < .03. For 
men, there was a significant race effect for the “acceptable” goal, in that, Black men 
chose a higher “acceptable” goal than White men.  With BMI covaried, for the women, 
the race main effect was still significant. Race was significant for “dream”,  “acceptable”, 
and “ideal”, as was BMI for all goals. For the men, Blacks and Whites differed in their 
selections of BMI goals. Race was significant for the “acceptable” BMI estimation. Table 
9 summarizes the findings related to the BMI goals for men.  
For the BMA goals for women,  groups differed as a function of race, F (5, 158) = 
2.45, p < .03.  There was a race effect for the “dream” goal. Black women chose a 
significantly higher BMA estimate for the “dream” goal. Table 10 summarizes the 
findings for the BMA goals for women. For men, race was not found to be significant F 
(5, 47)= 1.51, p< .20. With BMI covaried, for the women, race was significant for 
“current” and “dream” goals. Black women perceived their current size to be larger, and 
their dream weight was larger than White women. BMI was a significant covariate for all 
goals.  For the men, race was still not significant.  BMI was 
significant for “current” and “happy” goals.  Black men saw themselves as heavier than 
White men and selected a heavier “happy” goal than White men. Table 11 summarizes 
these findings. 
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Table 8 
BMI Goals: Women 
 
Race 1=W, 2=B Mean Std. Deviation n F-Value df Sig.
Current BMI Goals 















































































































Relationship Between BMA and BMI Estimates for the Five Goals 
 Figures 7 and 8 depict the relationship between BMA and BMI goals for men and 
women.  From these graphs, it is apparent that there is a positive relationship between 
BMI and BMA, but the relationship differs for men and women.  This finding is 
consistent with the view that the BMA should not be used to compare men and women.  
Also, the figures show that Whites and Blacks tend to respond differently to the BMA 
figural stimuli (note: blacks are displaced to the right). These preliminary findings 
suggest that the relationship between BMI and BMA estimates is complex and influenced 
by the interaction of race and instructions.  
 























BMI Goals: Men 
 
Race 1=W, 2=B Mean Std. Deviation N F-Value df Sig. 





































































































































BMA Goals: Women 
Race 1=W, 2=B Mean Std. Deviation N F-Value df Sig. 





































































































































BMA Goals: Women 
 
Table 11 
BMA Goals: Men 
Race 1=W, 2=B Mean Std. Deviation N F-Value df Sig. 



























































































































































Relationship between BMA and BMI Goals: Women 






























Relationship between BMA and BMI Goals: Men 
W= White, B= Black 
 
 
Norms for the Interpretation of the BMA 2.0  
 Based upon the results of these analyses, it may be concluded that BMA 2.0 can 
only be interpreted in the context of BMI and sex. Therefore, norms were developed 
norms for four groups, controlling for BMI.  The procedures for computing standardized 
scores for each group is described below. The t-scores for each sex and race group may 
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Regression Coefficients for Prediction of CBS, IBS, and ABS 
 
 Predicted b(BMI) Constant SEM  
Female CBS 1.331 25.18 5.9154  
 IBS .440 39.177 5.1509  
 ABS .546 40.789 6.4826  
Male CBS 1.738 11.304 11.6301  
 IBS .360 44.184 5.9073  
 ABS .599 40.862 9.7657  
 
The norms for the BMA 2.0 can be found in Appendix G. The norms were developed for 
women and men without regard to race.  
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Discussion 
The primary aim of this study was to develop a computerized measure of body 
image and to test the reliability and validity of this new measure (BMA 2.0). Like the 
original BMA, this measure may be conceptualized as a whole body figural stimulius 
measure.  However, the BMA 2.0 was developed to address the weaknesses of the BMA 
(i.e. lower end figure not thin enough), and it incorporated computer generated animated 
figures instead of images of actual human bodies to accommodate a wider range of figure 
sizes. The BMA 2.0 may be utilized to measure a wide range of elements of body image, 
in addition to body dissatisfaction. In addition to measuring perceived CBS, IBS, and 
ABS related to body dissatisfaction, the BMA 2.0 measures the relationship between 
perceived estimates of body sizes and BMI. It is important to note that the stimuli for 
Whites and Blacks, men and women, in the BMA 2.0 are different. Because the templates 
per sex were created and then animated for color, the same sex stimuli are qualitatively 
the same. However, for men and women, the figural stimuli are qualitatively different. 
Thus, the data for men and women are reported and interpreted separately. The figural 
stimuli of the BIA-o are similar (Williamson et al., 2001). The BIA-O also requires the 
use of different figural stimuli for men and women.  
Primary Aims and Results 
The primary aims of the present study were to assess test-retest reliability; and to 
assess content, convergent and discriminant validity of the BMA 2.0.  The secondary 
goals were to assess different weight standards for Black and White men and women. 
The results of the study provide support for the validity and reliability of the BMA 2.0.  
The test-retest reliability was within acceptable ranges of the selections of perceived 
CBS, IBS, ABS, and the discrepancy scores for women and men. When compared to the 
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reliability and validity studies of the original BMA (Stewart et al., 2000), the BMA 2.0 is 
an adequate revision of the original measure. Validation studies of the BMA 2.0 found 
that is was a valid measure of CBS, IBS, and RBS (reasonable body size) estimates. In 
addition, the discrepancy between CBS and IBS was found as a valid measure of body 
dissatisfaction. The validation procedures of the current study supported the discrepancy 
score (CBS-IBS) as a valid measure of body dissatisfaction as well. 
Convergent Validity  
To assess convergent validity, the present study utilized the BIA-O (Williamson, 
et al., 2000) and the BSS (Slade et al., 1990), measures of body dissatisfaction. For 
purposes of comparison, the BIA-O (Williamson, et al., 2000) was chosen due to its 
similarity to the present measure. The BMA 2.0 was found to have convergent validity 
with the estimates of CBS, IBS, ABS, and the discrepancy score (CBS-IBS) on the BIA-
O.  Albeit low, the BMA 2.0 was shown to possess convergent validity with the BSS for 
women. The BMA 2.0 was not shown to possess convergent validity with the BSS for 
men. One explanation for  this finding may due to the method of measurement the two 
measures utilize. Such that, like the BIA-O, the BMA 2.0 utilizes a figural stimulus 
method to assess body dissatisfaction by assessing the discrepancy of CBS and IBS, 
based on individuals’ body estimates.   The BSS utilizes a questionnaire format to assess 
dissatisfaction with particular body parts, yielding an overall score of body dissatisfaction 
when totaled. Another reason for this finding may be that there is a inherent difference 
between the BSS and other measures of body dissatisfaction. Such that, in the validation 
study of the BIA-O, convergent validity was demonstrated with the questionnaire 
measures: the BSQ (Cooper et al.,1987) and the Body Dissatisfaction Scale of the EDI  
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(Garner, 1991). In the present study, the BIA discrepancy scores, like that of the BMA 
discrepancy scores were not highly correlated with the BSS score. This effect may denote 
some qualitative difference in the BSS from other measures of body dissatisfaction.  
Content Validity 
Tests of the quality of the BMA 2.0 stimuli found that participants generally 
judged the figures in the morph to be realistic, and that they were able to identify with the 
figures.  The content validity ratings of the panel of experts showed adequate content 
validity as well.   
Advantages of  the BMA 2.0 
Development of the BMA followed many of the recommendations of Gardner, et 
al.  They suggested that the measure should present continuous size differences rather 
than discrete intervals.  The Body Morph Assessment utilizes 100 increments in the 
morph movie, as opposed to the 5 to 12 silhouettes typically employed in most studies.  
The change in size of all body regions of the image was altered in even increments while 
the height of the images remained constant. In addition, due to the large number of size-
increments of the figures in the morph (a total of 100 increments between thin and obese 
figures), the BMA 2.0 allowed for considerable precision in the subjects’ selection of 
figures, eliminating corresponding error in selection.  In the BMA 2.0, only one stimulus 
image is presented at a time, and the subjects measure the perceived sizes without being 
able to reference a previous judgment. Also, BMA 2.0 may be utilized with individuals 
ranging from very thin to obese body sizes (i.e.  BMI between 17-57). These findings 
suggest an advantage over the existing computer assessments, the Body Image Testing 
System (BITS; Schlundt & Bell, 1988) and Body Build (Dickerson-Parnell et al., 1987).  
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Body Dissatisfaction  
In addition to the validation of the BMA 2.0, indices of body image of men and 
women were examined. When the scores for CBS, IBS, and ABS were regressed against  
BMI, all three estimates of body size increased as BMI increased.  This relationship was 
particularly strong for CBS.  There was a similar effect for IBS, although for men and 
women lines were flatter, indicating less fluctuation with BMI than CBS. Furthermore, 
the BMA 2.0 found that ABS also showed an upward trend as BMI increased.  In the 
present study, the regression lines for CBS and IBS cross at a BMI of 17 for women, 
indicating the point at which body dissatisfaction begins to “emerge”. For men, this point 
was a BMI of 23.5. In the validation studies of the BIA-O, a similar finding was 
documented, as the regression lines for CBS and IBS for White women= 17, Black 
women=20, White men=21, and Black men=24. 
BMI and BMA Goals 
In regard to the relationship between BMI and BMA goals, there were differences 
found among ethnic groups. In women, Black women selected overall significantly 
higher BMI goals than White women. The data suggested that Black women perceived 
their current size to be larger than that of White women and thus estimated their dream 
weight to be larger than that of White women. Black women also chose a larger ideal 
body size than White women. However, with actual BMI as a covariate, Black women 
had a significantly lower selection of acceptable body size. In men, overall, Black men 
chose higher BMI goals than White men. Black men viewed themselves as heavier than 
White men and selected a heavier “happy” BMA goal than white men. Black men also 
chose a significantly larger “acceptable” body size than White men.  Generally, these 
findings suggest that Black women and men see themselves as heavier than White 
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women and men and their goals are set concordantly with their perceived size. Thus, size 
estimations of goals move upward as perceived current body size estimates move 
upward. However, it is important to note that in these findings, the participants’ 
selections for the BMA were generally related to BMI, but the scores on the BMA cannot 
be directly converted to BMI. Because BMA estimates are influenced by a variety of 
factors, including: sex, race, and instructions, it is not possible to standardize the 
relationship between BMI and BMA selections so that a BMA estimate has a 
corresponding BMI that is consistent across individuals and instructions.  
Establishment of Norms 
 The data for  the BMA 2.0 from this study only allowed for norms to be 
established for men and women, not for the specific ethnic groups due to a low number of 
participants in the males groups and Black females. However, norms established for men 
and women in the study are useful in interpreting scores of males and females who are 
assessed by the BMA 2.0. By converting BMA estimates to t-scores, it can be determined 
if an individual is over or underestimating body size compared to individuals of the same 
sex and BMI. When the BMA 2.0 is completed in its entirety after norms are established, 
the operating system of the computer program will calculate these standardized scores for 
the person administering the assessment to allow for clear, quick, and concise 
interpretation of the assessment.  
Limitations  
Due to significant difficulty in recruiting men, especially Black men, the study 
was limited in the number of men needed to base strong conclusions from data findings.  
Additional data is needed to draw more precise conclusions about body image in men,  
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especially in Black men.  For example, there were too few participants to test for test-
retest reliability for Black men.  
Summary 
In sum, the BMA 2.0, a computerized measure of body image was developed, 
employing contemporary techniques of computer morphing to attain a transformation 
from a thin body type to an obese body type.  The reliability and validity of the BMA was 
supported by these findings. The results of this preliminary study suggests that the BMA 
2.0 may be useful for measuring body image in men and women ranging from thin to 
obese.  
Future Directions  
This measure might be used in research on body image in obese persons, such as 
the study by Foster et al.(1997) that tracked ideal and reasonable body weights over the 
course of weight loss.  The BMA 2.0 may be used in a similar manner, allowing obesity 
researchers to track changes in CBS, IBS, ABS, and CBS-IBS discrepancies over the 
course of weight loss using figural measures in addition to, or in place of, weight 
estimates in pounds.  One goal of treatment may be to aid therapists to help weight loss 
participants establish more realistic goals.  The BMA 2.0 could be used to evaluate 
whether participants modified their estimates of CBS, IBS, and ABS so that the 
discrepancy between the variables lessened as weight loss progressed.   
Furthermore, this measure may also aid in the investigation of many important 
current issues related to obesity. Such issues relate to the changes in body image and 
body weight and shape goals in randomized controlled trials of weight loss in 
overweight/obese adults. Such aspects of this research may include: testing the 
hypothesis that improved body image is associated with weight loss while participating in 
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a long-term weight management program; testing the hypothesis that body image does 
not improve in persons who do not participate in a long-term weight management 
program; testing the hypothesis that body weight and shape goals change as a function of 
participation in an intensive lifestyle behavior modification program; and testing the 
hypothesis that body weight and shape goals reflecting realistic expectations, i.e., weight 
losses of 5% to 15% of initial body weight, are associated with better long-term weight 
management.  
A Final Note 
The BMA 2.0 was successful in the measurement of the relationship between 
individuals’ weight and shape goals. The findings of this study suggest that there was a 
difference in participants’ appraisals of their weight and shape goals, such that, when 
asked to select goal weights, versus goal BMA sizes, participants produced different 
ratings. This finding suggests that there are different representations of body image based 
on size (pounds) and shape (picture). These findings are consistent with a cognitive 
model of body image that views body image as a manifestation of the body self-schema 
(Williamson, Stewart, White, & York-Crowe, 2002). Thus, different responses occur 
when prompted to answer a weight question versus a shape question. The findings of this 
study suggest that the BMA 2.0 procedure could be used to investigate the complexity of 
the body image phenomenon in a different way than it has been assessed in prior 
research. Such an investigation may yield much needed new knowledge on the body 
image construct that may significantly contribute to the assessment and treatment of body 
image.  
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Appendix A 
Brief Questionnaire for Eating Disorder Symptoms 
 
 
Please answer each question honestly by circling Yes or No 
 
1. Have you ever been diagnosed with an eating disorder? Yes    No  
2. Have you ever been thinner than others thought you should be? Yes    No 
3. Have you ever not allowed yourself to eat because you thought you needed to lose 
weight?  Yes   No 
4. Have you ever made yourself vomit or use laxatives to help you lose weight? Yes    
No 
5. Have you ever exercised more than once a day to help you to lose weight?  Yes    
No 
6. Have you ever eaten more food than most people would eat in a short period of 























Content Validity Rating Scales for Participants 
 
1. How realistic you do feel the figures are in the morph movie? 
 
1               2               3               4               5               6                7 
not                                                                                            extremely 
realistic                                                                                       realistic 
at all  
 
2. How well could you identify with the figures in the morph? 
 
1              2                3               4                5               6               7 




































Content Validity Rating Scales for Expert Judges 
 
1. How realistic do you perceive the figures in the morph to be? 
 
1               2               3                4               5               6               7 
very           not at all 
realistic 
 
2. How representative are the figures in the morph are of  a thin person? 
 
1               2                3               4                5                 6                 7 
very           not at all 
representative 
 
3. How representative are the figures in the morph are of  an obese person? 
 
1                 2               3               4               5                6                7 
very           not at all 
representative 
 
4. How representative are the figures of race? 
 
1               2                 3               4               5                6               7 
very           not at all 
representative 
 
5. How representative are the figures of sex? 
 
1               2               3               4                5               6               7 
very          not at all 
representative 
 
6. Are the shapes on the entire continuum realistic? 
 
1               2               3               4               5                6               7 
very          not at all 
representative 
 
7. Is the continuum  successive and flowing in smooth transitions? 
 
1               2               3               4                5                 6               7 













Figure that represents current body size ______ 
 
Figure that represents ideal body size ______ 
 
Figure that represents acceptable body size______ 








In relation to your own body, please rate your satisfaction/dissatisfaction with each of the 
presented body parts on the seven-point scale as follows: 
 
  1          2             3   4      5              6            7 
very          moderately   slightly    undecided     slightly       moderately              very   
satisfied     satisfied       satisfied                     unsatisfied     unsatisfied         unsatisfied   
 
 
Head    1 2 3 4 5 6 7    
  
Face    1 2 3 4 5 6 7 
  
Jaw    1 2 3 4 5 6 7 
 
Teeth    1 2 3 4 5 6 7 
 
Nose    1 2 3 4 5 6 7 
 
Mouth    1 2 3 4 5 6 7 
 
Eyes    1 2 3 4 5 6 7 
 
Ears    1 2 3 4 5 6 7 
 
Shoulders   1 2 3 4 5 6 7 
 
Neck    1 2 3 4 5 6 7 
 
Chest    1 2 3 4 5 6 7 
 
Tummy   1 2 3 4 5 6 7 
 
Arms    1 2 3 4 5 6 7 
 
Hands    1 2 3 4 5 6 7 
 
Legs    1 2 3 4 5 6 7 
 












TFEQ Factor 1   
   
 
 
1. When I have eaten my quota of calories, I am usually 







2. I deliberately take small helpings as a means of 
controlling my weight. 
  
3. Life is too short to worry about dieting.   
4. I have a pretty good idea of the number of calories in 
common food. 
  
5. While on a diet, if I eat food that is not allowed, I 
consciously eat less for a period of time to make up for it. 
  
6. I enjoy eating too much to spoil it by counting calories 
or watching my weight. 
  
7. I often stop eating when I am not really full as a 
conscious means of limiting the amount I eat. 
  
8. I consciously hold back at meals in order not to gain 
weight. 
  
9. I eat anything I want, any time I want.   
10. I count calories as a conscious means of controlling my 
weight. 
  
11. I do not eat some foods because they make me fat.   
12. I pay a great deal of attention to changes in my figure.   
Please answer “True” or “False” to each of the following: 
 







CONSENT TO PARTICIPATE IN A RESEARCH STUDY 
 
Title of Study: 
The Body Morph Assessment (BMA): A Psychometric Study 
 
What you should know about a research study 
  
• We give you this consent form so that you may read about the purpose, risks and 
benefits of this research study. 
• The main goal of research studies is to gain knowledge that may help future patients. 
• You have the right to refuse to take part, or agree to take part now and change your 
mind later on. 
• Please review this consent form carefully and ask any questions before you make a 
decision. 
• Your participation is voluntary. 
• By signing this consent form, you agree to participate in the study as it is described. 
 
1- Who is doing the study? 
     Investigator Information: 
 
      Principal Investigator: Donald A. Williamson, Ph.D. 
    763-3122 
 
      Medical Investigator: Dr. Donna Ryan, M.D. 
    Day Phone: (225) 763-2514 
    24-hr. Emergency Phone Nos.: 
    (225) 763-2514: (Weekdays 8:00a.m.-5:00 p.m.) 
    (225) 229-3909: (After 5:00 p.m. and Weekends) 
(225) 765-4644: (Answering service) 
 
 
      Co-Investigators: Tiffany M. Stewart, M.A. 
 
Dr. Williamson directs this study, which is under the medical supervision of Dr. Ryan.  
We expect about 200 people from three sites will be in this study.  The study will take 
place over a period of one year.  You will be expected to participate in two sessions. The 
second session will occur two weeks after the first session. Your expected time in this 
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study will be one hour for the first session and thirty minutes for the second session.  This 
study is a Pennington Biomedical Research study.  
2- Where is the study being conducted? 
This study will take place at the Pennington Biomedical Research Center, Goudeau’s for 
Ladies fitness center, & Louisiana State University 
 
3- What is the purpose of this study? 
To develop a methodologically sound measure of body image that will serve as an 
improved method of measurement of body image in persons of all weight levels.   
 
4- Who is eligible to participate in the study?  Who is ineligible?   
There will be 200 subjects expected to participate in the study.  
• Caucasian and African American women and men between the ages of 18 to 65 
years are eligible to participate.  
• Participants are required to have a body mass index between 17 and 55.  
• Women and men who have been diagnosed with an eating disorder past or present 
are ineligible to participate in the study 
 
5- What will happen to you if you take part in the study? 
You will be asked to assess your current, ideal, and acceptable body size by indicating 
weight choices as well as using a computer program that shows a movie depicting 
different body sizes. You will also be asked questions related to your current weight and 
your estimates of body weight that you most prefer.  Your actual height and body weight 
will be measured. You will also be asked to complete several paper-and-pencil 
questionnaires. The questionnaires are predominately related to body image concerns. In 
addition, you will be asked to return in approximately two weeks time to complete the 
computer portion of the study a second time.  
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6- What are the possible risks and discomforts? 
There are no apparent risks to the participants. 
 
7- What are the possible benefits? 
The study will not benefit the participant directly, but will provide relevant information 
regarding the measurement of body image in individuals.  We cannot promise any 
benefits from your being in the study.  However, the participant will get the opportunity 
to participate in the research process.  There are no medical benefits to you from your 
taking part in this study.  
 
8- If you do not want to take part in the study, are there other choices?  
This is not a treatment study.  Therefore, alternatives are not applicable. You have the 
choice at any time not to participate in this research study.  
9- If you have any questions or problems, whom can you call? 
If you have any questions about your rights as a research volunteer, you should call the 
Institutional Review Board Office at 225/763-2693 or Dr. Claude Bouchard, Executive 
Director of PBRC at 225/763-2513.  If you have any questions about the research study, 
contact Dr. Williamson (PI) at 76303122.  If you think you have a research-related injury 
or medical illness, you should call Dr. Ryan at (225) 763-2514 (phone number) during 
regular working hours.  After working hours and on weekends you should call Dr Ryan’s 
mobile number (225/229-3909) or the answering service at 225/765-4644.  The on-call 
physician will respond to your call. 
 
10- What information will be kept private? 
Every effort will be made to maintain the confidentiality of your study records.  
However, someone from the Pennington Biomedical Research Center may inspect and/or 
copy the medical records related to the study.  Results of the study may be published; 
however, we will keep your name and other identifying information private. Other than 
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as set forth above, your identity will remain confidential unless disclosure is required by 
law. 
 
11- Can your taking part in the study end early? 
Dr. Williamson can withdraw you from the study for any reason or for no reason.  You 
may withdraw from the study at any time without penalty.  Possible reasons for 
withdrawal include the presence of eating disorder symptoms.  
 
12- What if information becomes available that might affect your decision 
to stay in the study? 
During the course of this study there may be new findings from this or other research 
which may affect your willingness to continue participation.  Information concerning any 
such new findings will be provided to you. 
 
13- What charges will you have to pay? 
None 
 
14- What payment will you receive? 
If you agree to take part, we will give you a small gift after you complete the second visit 
of the study. If you are or have been an employee of LSU within the current calendar 
year, the normal employee payroll deductions will be withheld. 
 
15- Will you be compensated for a study-related injury or medical illness? 
 No form of compensation for medical treatment is available from the Pennington 
Biomedical Research Center. In the event of injury or medical illness resulting from the 
research procedures in which you participate, you will be referred to a treatment facility.  
Medical treatment may be provided at your expense or at the expense of your health care 
insurer (e.g., Medicare, Medicaid, Blue Cross-Blue Shield, Dental Insurer, etc.) which 
may or may not provide coverage.  The Pennington Biomedical Research Center is a 
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research facility and provides medical treatment only as part of research protocols.  
Should you require ongoing medical treatments, they must be provided by community 
physicians and hospitals. 
 
16- Signatures   
The study has been discussed with me and all my questions have been answered.  I 
understand that additional questions regarding the study should be directed to the study 
investigators.  I agree with the terms above and acknowledge that I have been given a 
copy of the consent form. 
 
__________________________________                              _____________ 
Signature of Volunteer         Date 
                                                               
__________________________________ 
Social Security No. of Volunteer 
 
__________________________________________             _____________ 
Signature of Person Administering Informed Consent             Date                                                   
 
__________________________________                             _____________ 
Investigator Donald A. Williamson, Ph.D.                               Date 
 
__________________________________                             _____________ 










Women: Current Body Size 
 Raw  scores For  Every 10  Units Of  The BMA 
  10 20 40 50 60 70 80 90 100   
             
 15 -9.41 7.49 41.3 58.2 75.1 92 109 126 143   
 16 -11.7 5.24 39.1 56 72.9 89.8 107 124 140   
 17 -13.9 2.99 36.8 53.7 70.6 87.5 104 121 138   
 18 -16.2 0.74 34.6 51.5 68.4 85.3 102 119 136   
 19 -18.4 -1.51 32.3 49.2 66.1 83 99.9 117 134   
 20 -20.7 -3.76 30.1 47 63.9 80.8 97.7 115 131   
 21 -22.9 -6.01 27.8 44.7 61.6 78.5 95.4 112 129   
 22 -25.2 -8.26 25.6 42.5 59.4 76.3 93.2 110 127   
 23 -27.4 -10.5 23.3 40.2 57.1 74 90.9 108 125   
 24 -29.7 -12.8 21.1 38 54.9 71.8 88.7 106 122   
 25 -31.9 -15 18.8 35.7 52.6 69.5 86.4 103 120   
 26 -34.2 -17.3 16.6 33.5 50.4 67.3 84.2 101 118   
 27 -36.4 -19.5 14.3 31.2 48.1 65 81.9 98.8 116   
 28 -38.7 -21.8 12.1 29 45.9 62.8 79.7 96.6 113   
 29 -40.9 -24 9.8 26.7 43.6 60.5 77.4 94.3 111   
 30 -43.2 -26.3 7.55 24.5 41.4 58.3 75.2 92.1 109   
 31 -45.4 -28.5 5.3 22.2 39.1 56 72.9 89.8 107   
BMI 32 -47.7 -30.8 3.05 20 36.9 53.8 70.7 87.6 104   
 32.919 -49.7 -32.8 0.98 17.9 34.8 51.7 68.6 85.5 102   
 33 -49.9 -33 0.8 17.7 34.6 51.5 68.4 85.3 102   
 34 -52.2 -35.3 -1.45 15.5 32.4 49.3 66.2 83.1 100   

























-20.6 -3.7 13.2 30.1 47 63.9 80.8 97.7   
 36 -56.7 -39.8 -22.9 -5.95 11 27.9 44.8 61.7 78.6 95.5   
 37 -58.9 -42 -8.2 8.71 25.6 42.5 59.4 76.3 93.2   
 38 -61.2 -44.3 -27.4 -10.4 6.46 23.4 40.3 57.2 74.1 91   
 39 -63.4 -46.5 -29.6 -12.7 4.21 21.1 38 54.9 71.8 88.7   
 40 -65.7 -48.8 -31.9 -14.9 1.96 18.9 35.8 52.7 69.6 86.5   
 41 -67.9 -51 -34.1 -17.2 -0.29 16.6 33.5 50.4 67.3 84.2   
 42 -70.2 -53.3 -36.4 -19.4 -2.54 14.4 31.3 48.2 65.1 82   
 43 -72.4 -55.5 -38.6 -21.7 -4.79 12.1 29 45.9 62.8 79.7   
 44 -74.7 -57.8 -40.9 -23.9 -7.04 9.86 26.8 43.7 60.6 77.5   
 45 -76.9 -60 -43.1 -26.2 -9.29 7.61 24.5 41.4 58.3 75.2   
 46 -79.2 -62.3 -45.4 -28.4 -11.5 5.36 22.3 39.2 56.1 73   
 47 -81.4 -64.5 -47.6 -30.7 -13.8 3.11 20 36.9 53.8 70.7   
 48 -83.7 -66.8 -49.9 -32.9 -16 0.86 17.8 34.7 51.6 68.5   
 49 -85.9 -69 -52.1 -35.2 -18.3 -1.39 15.5 32.4 49.3 66.2   
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Women: Ideal Body Size 
Women  Raw  scores For  Every 10  Units Of  The BMA 
  10 20 30 40 50 60 70 80 90 100  
             
 15 -19.5 -0.04 19.4 38.8 58.2 77.6 97 116 136 155  
 16 -20.3 -0.9 18.5 37.9 57.3 76.8 96.2 116 135 154  
 17 -21.2 -1.75 17.7 37.1 56.5 75.9 95.3 115 134 154  
 18 -22 -2.61 16.8 36.2 55.6 75 94.5 114 133 153  
 19 -22.9 -3.46 16 35.4 54.8 74.2 93.6 113 132 152  
 20 -23.7 -4.31 15.1 34.5 53.9 73.3 92.8 112 132 151  
 21 -24.6 -5.17 14.2 33.7 53.1 72.5 91.9 111 131 150  
 22 -25.4 -6.02 13.4 32.8 52.2 71.6 91 110 130 149  
 23 -26.3 -6.88 12.5 32 51.4 70.8 90.2 110 129 148  
 24 -27.1 -7.73 11.7 31.1 50.5 69.9 89.3 109 128 148  
 25 -28 -8.59 10.8 30.2 49.7 69.1 88.5 108 127 147  
 26 -28.9 -9.44 9.97 29.4 48.8 68.2 87.6 107 126 146  
 27 -29.7 -10.3 9.12 28.5 47.9 67.4 86.8 106 126 145  
 28 -30.6 -11.1 8.27 27.7 47.1 66.5 85.9 105 125 144  
 29 -31.4 -12 7.41 26.8 46.2 65.7 85.1 104 124 143  
 30 -32.3 -12.9 6.56 26 45.4 64.8 84.2 104 123 142  
 31 -33.1 -13.7 5.7 25.1 44.5 63.9 83.4 103 122 142  
BMI 32 -34 -14.6 4.85 24.3 43.7 63.1 82.5 102 121 141  
 32.919 -34.8 -15.4 4.06 23.5 42.9 62.3 81.7 101 121 140  
 33 -34.8 -15.4 3.99 23.4 42.8 62.2 81.7 101 120 140  
 34 -35.7 -16.3 3.14 22.6 42 61.4 80.8 100 120 139  
 35 -36.5 -17.1 2.29 21.7 41.1 60.5 79.9 99.4 119 138  
 36 -37.4 -18 1.43 20.8 40.3 59.7 79.1 98.5 118 137  
 37 -38.3 -18.8 0.58 20 39.4 58.8 78.2 97.6 117 136  
 38 -39.1 -19.7 -0.28 19.1 38.6 58 77.4 96.8 116 136  
 39 -40 -20.5 -1.13 18.3 37.7 57.1 76.5 95.9 115 135  
 40 -40.8 -21.4 -1.99 17.4 36.8 56.3 75.7 95.1 114 134  
 41 -41.7 -22.3 -2.84 16.6 36 55.4 74.8 94.2 114 133  
 42 -42.5 -23.1 -3.69 15.7 35.1 54.5 74 93.4 113 132  
 43 -43.4 -24 -4.55 14.9 34.3 53.7 73.1 92.5 112 131  
 44 -44.2 -24.8 -5.4 14 33.4 52.8 72.3 91.7 111 130  
 45 -45.1 -25.7 -6.26 13.2 32.6 52 71.4 90.8 110 130  
 46 -45.9 -26.5 -7.11 12.3 31.7 51.1 70.5 90 109 129  
 47 -46.8 -27.4 -7.96 11.4 30.9 50.3 69.7 89.1 109 128  
 48 -47.6 -28.2 -8.82 10.6 30 49.4 68.8 88.3 108 127  
 49 -48.5 -29.1 -9.67 9.74 29.2 48.6 68 87.4 107 126  
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Women: Acceptable Body Size 
Women  Raw  scores For  Every 10  Units Of  The BMA 
  10 20 30 40 50 60 70 80 90 100  
             
 15 -10.1 5.3 20.7 36.1 51.6 67 82.4 97.9 113 129  
 16 -11 4.46 19.9 35.3 50.7 66.2 81.6 97 112 128  
 17 -11.8 3.61 19 34.5 49.9 65.3 80.7 96.2 112 127  
 18 -12.7 2.77 18.2 33.6 49 64.5 79.9 95.3 111 126  
 19 -13.5 1.93 17.4 32.8 48.2 63.6 79.1 94.5 110 125  
 20 -14.3 1.09 16.5 31.9 47.4 62.8 78.2 93.6 109 124  
 21 -15.2 0.24 15.7 31.1 46.5 61.9 77.4 92.8 108 124  
 22 -16 -0.6 14.8 30.3 45.7 61.1 76.5 92 107 123  
 23 -16.9 -1.44 14 29.4 44.8 60.3 75.7 91.1 107 122  
 24 -17.7 -2.28 13.1 28.6 44 59.4 74.8 90.3 106 121  
 25 -18.6 -3.13 12.3 27.7 43.2 58.6 74 89.4 105 120  
 26 -19.4 -3.97 11.5 26.9 42.3 57.7 73.2 88.6 104 119  
 27 -20.2 -4.81 10.6 26 41.5 56.9 72.3 87.7 103 119  
 28 -21.1 -5.65 9.77 25.2 40.6 56.1 71.5 86.9 102 118  
 29 -21.9 -6.49 8.93 24.4 39.8 55.2 70.6 86.1 101 117  
 30 -22.8 -7.34 8.09 23.5 38.9 54.4 69.8 85.2 101 116  
 31 -23.6 -8.18 7.25 22.7 38.1 53.5 69 84.4 99.8 115  
BMI 32 -24.4 -9.02 6.4 21.8 37.3 52.7 68.1 83.5 99 114  
 32.919 -25.2 -9.8 5.63 21.1 36.5 51.9 67.3 82.8 98.2 114  
 33 -25.3 -9.86 5.56 21 36.4 51.8 67.3 82.7 98.1 114  
 34 -26.1 -10.7 4.72 20.1 35.6 51 66.4 81.8 97.3 113  
 35 -27 -11.5 3.88 19.3 34.7 50.2 65.6 81 96.4 112  
 36 -27.8 -12.4 3.04 18.5 33.9 49.3 64.7 80.2 95.6 111  
 37 -28.7 -13.2 2.19 17.6 33 48.5 63.9 79.3 94.7 110  
 38 -29.5 -14.1 1.35 16.8 32.2 47.6 63.1 78.5 93.9 109  
 39 -30.3 -14.9 0.51 15.9 31.4 46.8 62.2 77.6 93.1 108  
 40 -31.2 -15.8 -0.33 15.1 30.5 45.9 61.4 76.8 92.2 108  
 41 -32 -16.6 -1.18 14.3 29.7 45.1 60.5 76 91.4 107  
 42 -32.9 -17.4 -2.02 13.4 28.8 44.3 59.7 75.1 90.5 106  
 43 -33.7 -18.3 -2.86 12.6 28 43.4 58.8 74.3 89.7 105  
 44 -34.6 -19.1 -3.7 11.7 27.1 42.6 58 73.4 88.9 104  
 45 -35.4 -20 -4.54 10.9 26.3 41.7 57.2 72.6 88 103  
 46 -36.2 -20.8 -5.39 10 25.5 40.9 56.3 71.7 87.2 103  
 47 -37.1 -21.7 -6.23 9.2 24.6 40 55.5 70.9 86.3 102  
 48 -37.9 -22.5 -7.07 8.35 23.8 39.2 54.6 70.1 85.5 101  
 49 -38.8 -23.3 -7.91 7.51 22.9 38.4 53.8 69.2 84.6 100  
 50 -39.6 -24.2 -8.76 6.67 22.1 37.5 52.9 68.4 83.8 99.2  
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Men: Current Body Size 
Men   Raw  scores For  Every 10  Units Of  The BMA 
  10 20 30 40 50 60 70 80 90 100   
              
 15 26.5 35.1 43.7 52.3 60.9 69.5 78.1 86.7 95.2 104   
 16 25 33.6 42.2 50.8 59.4 68 76.6 85.2 93.8 102   
 17 23.5 32.1 40.7 49.3 57.9 66.5 75.1 83.7 92.3 101   
 18 22 30.6 39.2 47.8 56.4 65 73.6 82.2 90.8 99.4   
 19 20.5 29.1 37.7 46.3 54.9 63.5 72.1 80.7 89.3 97.9   
 20 19 27.6 36.2 44.8 53.4 62 70.6 79.2 87.8 96.4   
 21 17.5 26.1 34.7 43.3 51.9 60.5 69.1 77.7 86.3 94.9   
 22 16 24.6 33.2 41.8 50.4 59 67.6 76.2 84.8 93.4   
 23 14.5 23.1 31.7 40.3 48.9 57.5 66.1 74.7 83.3 91.9   
 24 13 21.6 30.2 38.8 47.4 56 64.6 73.2 81.8 90.4   
 25 11.5 20.1 28.7 37.3 45.9 54.5 63.1 71.7 80.3 88.9   
 26 10 18.6 27.2 35.8 44.4 53 61.6 70.2 78.8 87.4   
 27 8.53 17.1 25.7 34.3 42.9 51.5 60.1 68.7 77.3 85.9   
 28 7.04 15.6 24.2 32.8 41.4 50 58.6 67.2 75.8 84.4   
 29 5.54 14.1 22.7 31.3 39.9 48.5 57.1 65.7 74.3 82.9   
 30 4.05 12.6 21.2 29.8 38.4 47 55.6 64.2 72.8 81.4   
 31 2.55 11.2 19.7 28.3 36.9 45.5 54.1 62.7 71.3 79.9   
BMI 32 1.06 9.66 18.3 26.9 35.5 44 52.6 61.2 69.8 78.4   
 32.919 -0.32 8.28 16.9 25.5 34.1 42.7 51.3 59.9 68.5 77.1   
 33 -0.44 8.16 16.8 25.4 34 42.6 51.2 59.8 68.4 76.9   
 34 -1.93 6.67 15.3 23.9 32.5 41.1 49.7 58.3 66.9 75.5   
 35 -3.43 5.17 13.8 22.4 31 39.6 48.2 56.8 65.4 74   
 36 -4.92 3.68 12.3 20.9 29.5 38.1 46.7 55.3 63.9 72.5   
 37 -6.41 2.18 10.8 19.4 28 36.6 45.2 53.8 62.4 71   
 38 -7.91 0.69 9.29 17.9 26.5 35.1 43.7 52.3 60.9 69.5   
 39 -9.4 -0.8 7.79 16.4 25 33.6 42.2 50.8 59.4 68   
 40 -10.9 -2.3 6.3 14.9 23.5 32.1 40.7 49.3 57.9 66.5   
 41 -12.4 -3.79 4.81 13.4 22 30.6 39.2 47.8 56.4 65   
 42 -13.9 -5.29 3.31 11.9 20.5 29.1 37.7 46.3 54.9 63.5   
 43 -15.4 -6.78 1.82 10.4 19 27.6 36.2 44.8 53.4 62   
 44 -16.9 -8.28 0.32 8.92 17.5 26.1 34.7 43.3 51.9 60.5   
 45 -18.4 -9.77 -1.17 7.43 16 24.6 33.2 41.8 50.4 59   
 46 -19.9 -11.3 -2.67 5.93 14.5 23.1 31.7 40.3 48.9 57.5   
 47 -21.4 -12.8 -4.16 4.44 13 21.6 30.2 38.8 47.4 56   
 48 -22.9 -14.3 -5.66 2.94 11.5 20.1 28.7 37.3 45.9 54.5   
 49 -24.3 -15.7 -7.15 1.45 10 18.6 27.2 35.8 44.4 53   
 50 -25.8 -17.2 -8.64 -0.05 8.55 17.2 25.7 34.3 42.9 51.5   
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Men: Ideal Body Size 
Men   Raw  scores For  Every 10  Units Of  The BMA 
  10 20 30 40 50 60 70 80 90 100   
              
 15 -17 -0.08 16.8 33.8 50.7 67.6 84.6 101 118 135   
 16 -17.6 -0.69 16.2 33.2 50.1 67 84 101 118 135   
 17 -18.2 -1.3 15.6 32.6 49.5 66.4 83.3 100 117 134   
 18 -18.8 -1.91 15 31.9 48.9 65.8 82.7 99.7 117 134   
 19 -19.4 -2.52 14.4 31.3 48.3 65.2 82.1 99.1 116 133   
 20 -20.1 -3.13 13.8 30.7 47.7 64.6 81.5 98.4 115 132   
 21 -20.7 -3.74 13.2 30.1 47 64 80.9 97.8 115 132   
 22 -21.3 -4.35 12.6 29.5 46.4 63.4 80.3 97.2 114 131   
 23 -21.9 -4.96 12 28.9 45.8 62.8 79.7 96.6 114 130   
 24 -22.5 -5.57 11.4 28.3 45.2 62.1 79.1 96 113 130   
 25 -23.1 -6.17 10.8 27.7 44.6 61.5 78.5 95.4 112 129   
 26 -23.7 -6.78 10.1 27.1 44 60.9 77.9 94.8 112 129   
 27 -24.3 -7.39 9.53 26.5 43.4 60.3 77.2 94.2 111 128   
 28 -24.9 -8 8.93 25.9 42.8 59.7 76.6 93.6 110 127   
 29 -25.5 -8.61 8.32 25.2 42.2 59.1 76 93 110 127   
 30 -26.1 -9.22 7.71 24.6 41.6 58.5 75.4 92.3 109 126   
 31 -26.8 -9.83 7.1 24 41 57.9 74.8 91.7 109 126   
BMI 32 -27.4 -10.4 6.49 23.4 40.3 57.3 74.2 91.1 108 125   
 32.919 -27.9 -11 5.93 22.9 39.8 56.7 73.6 90.6 107 124   
 33 -28 -11 5.88 22.8 39.7 56.7 73.6 90.5 107 124   
 34 -28.6 -11.7 5.27 22.2 39.1 56.1 73 89.9 107 124   
 35 -29.2 -12.3 4.66 21.6 38.5 55.4 72.4 89.3 106 123   
 36 -29.8 -12.9 4.05 21 37.9 54.8 71.8 88.7 106 123   
 37 -30.4 -13.5 3.44 20.4 37.3 54.2 71.2 88.1 105 122   
 38 -31 -14.1 2.83 19.8 36.7 53.6 70.5 87.5 104 121   
 39 -31.6 -14.7 2.22 19.2 36.1 53 69.9 86.9 104 121   
 40 -32.2 -15.3 1.61 18.5 35.5 52.4 69.3 86.3 103 120   
 41 -32.9 -15.9 1 17.9 34.9 51.8 68.7 85.6 103 120   
 42 -33.5 -16.5 0.39 17.3 34.2 51.2 68.1 85 102 119   
 43 -34.1 -17.1 -0.22 16.7 33.6 50.6 67.5 84.4 101 118   
 44 -34.7 -17.8 -0.83 16.1 33 50 66.9 83.8 101 118   
 45 -35.3 -18.4 -1.43 15.5 32.4 49.3 66.3 83.2 100 117   
 46 -35.9 -19 -2.04 14.9 31.8 48.7 65.7 82.6 99.5 116   
 47 -36.5 -19.6 -2.65 14.3 31.2 48.1 65.1 82 98.9 116   
 48 -37.1 -20.2 -3.26 13.7 30.6 47.5 64.4 81.4 98.3 115   
 49 -37.7 -20.8 -3.87 13.1 30 46.9 63.8 80.8 97.7 115   
 50 -38.3 -21.4 -4.48 12.4 29.4 46.3 63.2 80.2 97.1 114   
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Men: Acceptable Body Size 
Men   Raw  scores For  Every 10  Units Of  The BMA 
  10 20 30 40 50 60 70 80 90 100   
              
 15 9.2 19.4 29.7 39.9 50.2 60.4 70.6 80.9 91.1 101   
 16 8.58 18.8 29.1 39.3 49.5 59.8 70 80.3 90.5 101   
 17 7.97 18.2 28.5 38.7 48.9 59.2 69.4 79.6 89.9 100   
 18 7.36 17.6 27.8 38.1 48.3 58.6 68.8 79 89.3 99.5   
 19 6.74 17 27.2 37.5 47.7 57.9 68.2 78.4 88.7 98.9   
 20 6.13 16.4 26.6 36.8 47.1 57.3 67.6 77.8 88 98.3   
 21 5.52 15.8 26 36.2 46.5 56.7 67 77.2 87.4 97.7   
 22 4.9 15.1 25.4 35.6 45.9 56.1 66.3 76.6 86.8 97.1   
 23 4.29 14.5 24.8 35 45.2 55.5 65.7 76 86.2 96.4   
 24 3.68 13.9 24.2 34.4 44.6 54.9 65.1 75.4 85.6 95.8   
 25 3.06 13.3 23.5 33.8 44 54.3 64.5 74.7 85 95.2   
 26 2.45 12.7 22.9 33.2 43.4 53.6 63.9 74.1 84.4 94.6   
 27 1.84 12.1 22.3 32.6 42.8 53 63.3 73.5 83.8 94   
 28 1.22 11.5 21.7 31.9 42.2 52.4 62.7 72.9 83.1 93.4   
 29 0.61 10.8 21.1 31.3 41.6 51.8 62 72.3 82.5 92.8   
 30 -0 10.2 20.5 30.7 41 51.2 61.4 71.7 81.9 92.2   
 31 -0.62 9.62 19.9 30.1 40.3 50.6 60.8 71.1 81.3 91.5   
BMI 32 -1.23 9.01 19.2 29.5 39.7 50 60.2 70.4 80.7 90.9   
 32.919 -1.79 8.45 18.7 28.9 39.2 49.4 59.6 69.9 80.1 90.4   
 33 -1.84 8.4 18.6 28.9 39.1 49.4 59.6 69.8 80.1 90.3   
 34 -2.46 7.78 18 28.3 38.5 48.7 59 69.2 79.5 89.7   
 35 -3.07 7.17 17.4 27.6 37.9 48.1 58.4 68.6 78.8 89.1   
 36 -3.68 6.56 16.8 27 37.3 47.5 57.8 68 78.2 88.5   
 37 -4.3 5.94 16.2 26.4 36.7 46.9 57.1 67.4 77.6 87.9   
 38 -4.91 5.33 15.6 25.8 36 46.3 56.5 66.8 77 87.2   
 39 -5.52 4.72 15 25.2 35.4 45.7 55.9 66.2 76.4 86.6   
 40 -6.14 4.1 14.3 24.6 34.8 45.1 55.3 65.5 75.8 86   
 41 -6.75 3.49 13.7 24 34.2 44.4 54.7 64.9 75.2 85.4   
 42 -7.36 2.88 13.1 23.4 33.6 43.8 54.1 64.3 74.6 84.8   
 43 -7.98 2.26 12.5 22.7 33 43.2 53.5 63.7 73.9 84.2   
 44 -8.59 1.65 11.9 22.1 32.4 42.6 52.8 63.1 73.3 83.6   
 45 -9.2 1.04 11.3 21.5 31.8 42 52.2 62.5 72.7 83   
 46 -9.82 0.42 10.7 20.9 31.1 41.4 51.6 61.9 72.1 82.3   
 47 -10.4 -0.19 10 20.3 30.5 40.8 51 61.2 71.5 81.7   
 48 -11 -0.8 9.44 19.7 29.9 40.2 50.4 60.6 70.9 81.1   
 49 -11.7 -1.42 8.82 19.1 29.3 39.5 49.8 60 70.3 80.5   
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A computerized procedure for assessing body image, called the Body Morph Assessment 
Version 2.0 (BMA 2.0), was developed to serve as reliable and valid measure of body 
image. The BMA 2.0 is an extention of an earlier prototype called the Body Morph 
Assessment (BMA; Stewart, Williamson, Smeets, & Greenway, 2000).   Although 
flexible in its uses, the BMA 2.0 targets the measurement of body image in people 
ranging in body size from very thin to very obese. The BMA was evaluated in terms of its 
psychometric characteristics. A sample of 217 subjects, composed of four distinct groups 
classified by gender and ethnicity [(White females (n= 107), White males (n=38 ), Black 
females (n=57) and Black males (n= 15)], were recruited.    The lower and upper limit of 
BMI for the sample was 17.78 and 56.68. Validity studies were conducted to assess the 
content, convergent and discriminant validity of the BMA 2.0.   A study of convergent 
validity was conducted to assess the BMA 2.0’s association with measures designed to 
assess body image. Measures that were utilized for this  purpose were; Body Image 
Assessment-Obesity (BIA-O: Williamson, 1997), and the Body Satisfaction Scale (BSS; 
Slade, Dewey, Newton, Brodie & Keimle, 1990). A study of discriminant validity was 
conducted to assess the proposed measure’s association with the restraint scale of the 
Three-Factor Eating Questionnaire (TFEQ; Stunkard & Messick, 1985). The BMA 2.0 
was found to have good convergent and discriminant validity. Test-retest reliability was 
found to be adequate.  The study also investigated the association between perceived 
BMI and BMA goals. The BMA 2.0 can be used for the prediction of success in the task 
of weight loss, and in treatment outcome studies for eating disorders and obesity. 
 
